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AUTHOR'S  PREFACE, 


Notwithstanding  my  earnest  desire  to  include  the  whole 
of  my  materials  in  the  present  volume,  I  have  been  compelled  to 
devote  it  exclusively  to  the  Animal  Juices,  and  to  postpone  the 
chemistry  of  the  animal  tissues  and  organs,  and  the  consideration 
of  the  zoo-chemical  processes,  to  a  third  volume.  In  discussing 
the  chemical  characters  and  the  composition  of  the  animal  tissues, 
I  shall  include  the  recent  investigations  regarding  the  paren- 
chymatous fluids  of  the  animal  body.  Liebig's  examination  of 
the  juice  of  flesh  has  afforded  an  admirable  model,  which  has 
already  stimulated  other  chemists  to  pursue  similar  courses  of 
inquiry.  The  third  and  concluding  volume,  which  will  appear  in 
the  course  of  the  present  year,  will  embrace  Histo-Chemistry  and 
Zoo-Chemical  Processes  generally,  with  especial  reference  to 
Digestion,  Respiration,  and  Nutrition. 


Leipsic, 

July.  1850. 
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ADDITIONAL  ERRATA  IN  VOL.  I. 


Page  12.  In  the  Table  of  Thermometric  Degrees,  for  «  I0°C=54*5  FM  read 
"10°  C  =  50°  Fjw  Jar  *M45°  C=116°  F*  read  "  146°  C  =  293°F;  and  for 
"I55°C=11°F"  read  «  IM°C=311°  F." 

Page  44,  line  22  from  top,  for  "Hydrogen"  read  "Oxygen." 

Page  218,  line  4  from  top,  "he  never  operated  on  less  than  two  pounds  of 
blood."  Lehmann  has  here  fallen  into  the  error  of  mistaking  grains  for  grammes. 
Garrod  states,  in  his  Memoir  in  the  31st  volume  of  the  Medico-Chirurgical 
Transactions,  that  he  usually  employed  1000  grains  of  serum,  which  is  equiva- 
lent to  abont  two  fluid  ounces.  I  am  assured  by  him,  that  in  no  instance  has  he 
caused  the  abstraction  of  more  than  six  ounces  of  blood  from  gouty  patients,  and 
in  most  cases  the  quantity  did  not  exceed  three  or  four  ounces. — G.  E.  D. 

Page  393,  line  7  from  the  top,  for  "  fluids  "  read  ■  solids.* 


MYSIor.OGir.w,  CHBMISTRY. 


Ammai.  Jrrcss. 


In  oar  methodological  introduction  to  physiolotncal  chemistry, 
(see  vol.  i.  pp.  12 — 14),  the  position  was  indicated  which  the 
theory  of  animal  juices  occupies,  as  an  intermediate  link  batman 
the  theory  of  the  organic  substrata  and  that  of  the  soo-chemi cal 
;  -.villi.-  thfl  point ©f  view  was  likcwi.-  .1  from  which 

tl  is  bntoeh  of  physiological  chemistry  ought  to  be  considered. 
It  therefore  only  remains  fur  as  to  malic  a  few  retimes  on  tin* 
mode  of  arrangement  adopted  in  the  following  chapters,  before 
proceeding  to  the  special  oonsidemtion  of  our  subject-  Wc  purpose 
following  in  the  mnin  the  same  mode  of  arrangement  winch  we 

■i  von  red  to  pom*  in  tn*nting  nf  the  organic  substrata  in  the 
fir*t  .    that  ia  to  any,  wc  shall   begin  the  notice  of  Blah 

object  by  considering  it*  physical  and  chemical  chnrnctcrs.  The 
motit  df  preparation  seems  at  rirst  sight  a  matter  of  little  moment, 
since  these  substances  are  usually  submitted  to  examination 
in  th,'  i  ..niliiiun  in  which  they  arc  dircctl)  yielded  by  nature. 
But  although  the  exhibition  of  such  object*  docs  not  require  the 
aid  of  chemhtry,  wo  may  often  find  it  difficult  to  command  the 
mechanical  and    physiological  moans  requisite   for  procuring  the 

06   in  a  piin- cniiilitiiHi,  lli.it.   in   to  .say,  ODHUXad    and  unde- 

compuseil.    Tbe  n  mil  of  the  whole  chemical  operation  is  often 
ndanl  on  the  manner  in  which  the  object  is  exhibited!  and  it 

he  found   that  an  unsuitable  method  of  exhibition   frequently 

lead  a  tn  the  adoption  of  wholly  erroneous  views  in  reference  to  tha 

slid  function  oi  in  animal  fluid.     It  is  only  vrhen  are  are 

.  inccd  that  the  animal   fluid  is   presented  io  us  in   the  saruo 

01  which  it  exists  in  tlic  living  body,  rhat  we  can  hope  to 

obtain  any   physiological  result   from    our    investigation.      As  ihe 

exhibition  of  many  animal  fluids.  mOToOTOj  frcqiient.lv  requires  that 

vol..  it.  ri 


VMMAL   JUICES, 


the  experimentalist  should   be   familiar  with  ccrtai 
surgical  operations,  we  think  it  will  hardly  be  deemed  *u|>crfluoin» 
if  we  consider  tlit-  DQetboch  adopted  for  procuring  aotnc  of   the 
urfmal  foi 

When    wo   hove  obtained   a  physiologically   pure  substance, 
studied  its  physical  characters,  and  determined  by  the  m 
the  presenre  op  afcaanca  nf  ruoipbolo  pea]  elements,  we  must  next 
consider  the  method  in  which  the  cJ  i>  shouW  be 

Conducted.      It  is  obvious  that  the  plan  -  tod  of  tbc  SBal 

may  vary  la  accordance  with  the  ipedal  aim  of  tbe  invc«t»$»- 
tinii.  Hid   vUl  in   general    depend  upon  tbe   nature  of  I 
stituonta  of  the  fluid.    We  bar<  therefore  thought  it  expo d 
to  indicate  the  analytical  methods  of  analysis  suited  t  rent 

fluids.     But  as  we  are  still  on  the  very  threshold  of  the  enquiry, 
wc  can  do  no  more  than  present  tlir  rudiments  of  a  future  in 
analytical  cbc  nj-  1  ..      \s  we  have  already  observed  in  the  firs* 
Tolumc,  physiological  chemistry,  considered  as  an  indu  nor, 

requires  most  especially  to  be  based  on  1  Xaet  prindplea  amensofc 
to  oaleniation.  Unfortunately,  however,  oil  cherabts  eoncoi 
admitting  that  a  large  number  of  analyses  of  the  an. run!  fluids  raxik 
among  the  most  slovenly  and  unprincipled  investigations  of  their 
Bcienee.  How  many  of  these  show  at  the  first  glance  that  they 
ore  utterly  worthless!  In  such  u  state  of  tninys  it  trill  scarcely  he 
deemed  superfluous  (n  *peeif\  siunc  few  of  the  properties  w\ 
is  necessary  for  the  analysis  to  |ws8Crt  in  order  to  render  it  of  any 
value  in  a  scientific  point  of  view  . 

As  wc  have  already  referred  in  the  first  volume  to  the  qualitative 
and  Quantitative  determinations  of  the  individual  nnimnl  substrata, 
it  only  remains  for  us  to  observe,  in  reference  to  compound  fii 
generally,  that  in   the    yua&taUvt   analysis  of   the  animal    juices, 
the   largest  possible   quantity   should   be   employed — a   point   tJie 
importance   of   which   was    first    fully    demonstrated    by 
investigations  regarding  the  juices  of  the  flash,  ftc    For  quantita 
zoo-chcmicttl  analyses  however,  the  converse  rule  holds  good.  11..1. 
especially  in  analyses  of  the  blood.     Wo  generally  find  that  too 
large  a  quantity  has  been  employed  for  the  detcrrain  till 

individual   cnuMituciilH  in   illt-    majority  of  the  blood-analyies   on 
record.     As  a  general  rule,  it  may  be  asserted  that  quant.it.>. 
analyse*  of  the  blood  and  of  similar  fluids,  ore  the  less  end 
proportion   to   the  quantity   of    the  substance  analysed.      This 
depends  partly  on  The  difficulty  frequently  experienced  in  passing 
animal  fluids,  even  when  diluted,  through  u  filter,  partly  on  the 


a 


Tc*dinc«t  with  w)ik  ii  rum  tonstituenti  ire  ^composed, 

bat  principally   on   the  In  'ity  <if   prvtocty   and    unifui 

lining  Urge  ijua-iIiIk-s.      In   Order  to  avoid  ax  much  as  pns 
these  nnd  other  impedimenta,  wc  nuiu  only  emploj  vena]]  quantities 

of  t !  |  nalysia. 

tfofWmilBcHnfl   every  care   and    precaution,  difficulties  will 
however  ptaaaufe  them  lysis  of  animal  substances, 

which  may  escape  cvni    I  Uenliuii ;   ;unl    hettcr.  more 

than  m  the  annlysi ♦  of  any  other  substances,  it  is  absolutely 
necessary  to  institute  a  rigid  controlling  comparison  of  Uie  various 
result*,  ink!  even  ■  partial  repetition  of  them.  Since  the  same 
quantity  of  an  animal  fluid  serve*  tor  the  determination  of  only  a 
few  of  its  constituents,  our  means  of  controlling  the  analysis  Arc 
increased  in  proportion  to  the  number  of  determinations  mode 
independently  of  each  otlier.  Thus,  for  instance,  in  seeking  to 
Ascertain  the  amount  uf  amj/ulabli:  mltfln  contained  in  a  fluid, 
the  analysis  should  always  be  controlled  by  extracting  the  solid 
residue  of  the  fluid  with  alcohol,  ether,  and  water,  and  then 
comparing  the  quantity  of  the  insoluble  IIMlWl  with  the  number 
representing  the  protein-hodj  dcti-rmincd  h)  coagulation.  Than 
too,  Ash-nnslyscs  should  always  be  controlled  by  comparing  the 
mineral  constituents  of  the  individual  extract*  with  those  of  the 
collective  ash.  A  perfect-  coincidence  would  certainly  prove  the 
inaccuracy  of  the  analysis  in  both  these  cases;  for  the  coagulated 
■abstUCO)  Unless  it  has  been  expressly  deprived  of  its  fat,  still 
fat,  and  sometimes  even  other  substances  soluble  in 
but  not  in  water,  and  which,  on  the-  other  hand,  cannot 
occur  in  that  portion  of  the  solid  residue  of  the  fluid  extracted 
with  alcohol  and  rther.and  insoluble  in  water;  for  this  must  always 
contain  more  earthy  suits  than  the  albumen  that  has  been  com- 
pletely coagulated  by  the  addition  of  a  weak  acid.     In  like  manner 

analysis  of  the  collective  ash  cannot  coincide  with  that  of  the 
m,i!  vidua]  extracts,  since,  for  instance,  the  sulphur  contained  in 
the  eoagubtblr  matter*  is  unable  to  exert  a  mcUmorphic:  action  on 
the  soluble  salts  of  the  extracts,  whilst  the  composition  of  the 
combined  ash  ruu*t  be  altogether  different,  partly  on  account  of 
the  sulphuric  acid  formed  from  the  moxkttsed  sulphur:  of  Uie 
protein-bodies,  partly  from  the  diflieult  combustion  of  albuminous 
substances,  and  partly  from  other  causes.  Although  this  method 
may  not  afford  any  strict  means  of  controlling  these  relations,  it 
furnishes  n  more  correct  view  of  the  true  nature  of  the  substance* 
dissolved  in  the  fluid.    This  is,  tn  a  certain  degree,  a  physiological 

IS 
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check;  but  it  would  bo  superfluous  to  indicate  any  special  method* 
of  control,  since  cscry  Bstlygb  of  an  Animal  fluid,  and  even  ak 
every  individual  dctci*iiiiiatioii»adaiita of  being  tested  by  the  i 
rigid  purely  chemical  checks.  Wc  *hall  find  that  these  controlliaf 
or  controlled  analyse*  frequently  nflord  the  moat  unexpected  proofs 
of  the  valur*  of  the  mrtliod  of  analysis,  by  the  light  they  throw 
upon  the  true  a  n»lit -iliun  of  ihc  tdijccl  under  cvaniiiuitiaa. 

C.  Schmidt*  has  employed  an  ingenious  and  original  method 
for  Moafedfling  the  correctness  of  the  complete  analysis  of  an 
animal  fluid;  it  consists  in  comparing  the  empirically  found 
specific  weight,  with  the  aum  of  tin  spn-illc  weight*  of  the  lndi» 
vidnal  constituent  part.*,  according  to  the  proportions  yielded 
by  the  anal y ni*.  Such  n  controlling  calculation  of  the  dci 
cannot  of  course  he  based  upon  the  specific  weight*  of  the  dried 
substance*  and  of  the  water;  since  all  substances  when  dissolved 
in  Vatar  undergo  a  condensation  with  it.  It  is  a  highly  important 
circumstance  in  rclution  to  the  complete  physiological  considera- 
tion of  the  animal  fluids  and  of  the  mechanical  metamorphosis  of 
matter,  that  the  dissolved  substances  do  not  occur,  nx  has  been 
generally  supposed,  in  a  mere  condition  of  mechanical  distribution 
and  admixture,  but  that  when  dissolved  in  different  quantities  of 
water,  they  enter  into  different  hydrate  like  combinations  I 
that  fluid,  and  consequently  exhibit  various  degrees  of  condensa- 
tion. Schmidt  has  determined  the  coefficients  of  condensation 
for  the  ordinary  constituents  of  animal  fluids,  and  made  the 
density  of  the  solutions  which  contain  exactly  10g  of  solid  sub- 
stances (at  +  16°  C.  in  vacuo)  the  basis  of  his  controlling  check. 
Knowing  the  relations  of  the  individual  constituents  from  the 
analysis,  we  may  easily  calculate  the  specific  gravity  of  the  colleo 
tire  fluid  from  the  sura  of  the  coefficients  of  comleiisatiorj,  nnd 
may  then  compare  it  with  the  empirically  found  specific  grav 

The  following  illustration  will  serve  to  elucidate  the  table 
compiled  by  Schmidt  for  the  puqxisc  already  stated.  The  nm 
gmvity  of  chloride  of  sodium  (at  +  15°  C.  in  vacuo]  is  es  2-1481; 
hence,  if  the  salt  in  a  solution  containing  10J  of  chloride  of 
sodium  were  distributed  in  the  water  without  condensation,  tins 
Miluiion  wuuld  have  a  speci6c  gravity  of  l*05t>5;  for  10  parts  of 
dry  chloride  of  sodium  (its  specific  gravity  being=2*l -i*  i 
the  space  of  4'655  parts  of  wnter ;  with  90  parts  of  water,  there- 
fore,  the   solution   should    occupy   the  space  of  94'655   parts  of 
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water;  but  when  we  examine  the  specific  gravity  of  such  a  solu- 
tion, wo  find  rliiit  it  is  higher,  that  is  to  say  =  1*0726.  In 
accordance  with  lliis  density,  Leu  \mtta  of  chloride  of  sodium  and 
ty  parts  of  water,  occupy  only  the  space  of  93  231  parts  of 
water;  hence  a  condensation  of  1-124  parts  must  have  taken 
plftGftj  for  every  100  volume*  there  would,  therefore,  be  a  eon- 
dentation  of  1*509  volumes  heTween  one  part  of  chloride  of 
sodium  and  nine  ptTti  of  water.  Willi  these  pu-li  urinary  remarks 
n  fl  proceed  to  give  Schmidt's  tabic- 
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o  m 
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ijur.i; 

IM'Jtl 

Albumen      ....         ....         ....         ..„ 

1-02011 

1-2746 

0426 

We  forbear  offering  any  remarks  in  this  place  On  the  iiiUTe*tiug 
point**  of  view  which  are  ojiened  to  us  by  Schmidt's  admirable 
investigation,  as  we  must  return  to  the  full  consideration  of  tins 
subject  when  we  treat  of  the  mechanical  metamorphosis  of 
ii     i.  . 

Schmidt  employ*  specific  gravities  as  a  check  on  analyses,  in 
the  following  manner.  The  analysis  of  a  specimen  of  scrum, 
syhoie  Specific  gravity  wtw  found  to  bo  l'02U2,  gnvc  K2*5y  p.m.  of 
organic  constituents,  0"2Ki  p.  m.  of  sulphate  of  poiaoh,  0'362  of 
chloriile  of  potassium,  V591  of  chloride  of  sodium,  0'2?3  of 
phosphate  of  soda,  1-545  of  soda,  0'300  of  phosphate  of  lime, 
and  0-220  of  phosphate  of  mnynesio.  The  following  is  tho 
Banna  Lb  whkb  the  cheek  is  applied  t — 
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Hence  wc  calculate   the  density  of  scrum,   having   this  cocn- 
powitkin,  to  bo  V02HH ;  for  1 10*836 z  !fW*32«  ::  \  :  t  (=  H) 

After  baring  ftoaaalntoJ  ourselves  with  Uic  clieaucal  coiiAtiu- 

*  of  the  animal  juiocs  in  their  normal  state,  wc  have  next  to 
consider  the  nodiflcntfona  experienced  by  the  fluids  in  question 
under  differmf  phytioloyical  and  pathological  relation^  considering 
at  llic  same  time  the  composition  of  the  corresponding  juic 
different  classes  of  animals.  The  latter  indeed  constitutes  tfci 
moat  common  subject  of  our  pby*iologico-ch«mical  inquiries,  snd 
the  main  I>:im-  ivestigation*. 

Before  we  consider  the  paikologkal  relations,  it  will  be  neces- 
sary to  make  a  few  preliminary  remarks.  What  we  have  already 
said  in  the  tirxt  volume  in  reference  to  the  mode  of  treating  of 
pottiologiccd  chemistry,  sufficiently  demonstrates  how  visionary  ar* 
all  anticipation*  of  |fa«  fnrmation  of  a  perfect  humoral  pathology, 
which  iuilriil  ii  l  science  that  has  no  existence  except  in  the  dri 
Of  mere  enthusiasts.  According  to  the  principles  on  which  we 
would  baa©  our  consideration  of  pathological  processes,  wc  ennnot 
group  the  physical  and  chemical  alterations  observed  in  animal 
i  ilcea  within  the  generally  recognised  classes  ofdnrca.se,  but  raw! 
arrange  them  in  harmony  with  the  internal,  that  is  to  say,  the 
chemical  constitution  of  the  pathological  objects.  It  scans  to  0% 
that  we  should  he  assuming  an  entirely  false  point  (■!"  view,  were 
wo  to  start  (row  conventionally  named  diseases,  as  tuberculosis, 
carcinoma,  &e-  Notwithstanding  the  frequent  objections  advanced 
against  the  ontologies!  modes  of  definition  in  use  for  diseases,  an 
entirely  *  pee:  lie  character  lias  nevertheless  been  ascribed  to  these 
hackneyed  designations  of  certain  forms  of  disease,  since  other 
the  ideti   that   tubercles    are    in  nations   of  exudatiou,   ami 

tarli  erroneous   notions*  couU    never   have   l>ecoinc  current. 
That  wc  may  avoid  such  a  fictitious  species  of  physiology,  wc  shall 
adhere  us  strictly  as  possible  to  the  object  itself,  merely  n 
where  it  is  absolutely  necessary,  to  its  conventional  predicate. 

lOUgh  WC  EM]    i   -  lihe  (he  bile  in  llic  dead  body  as  poor  fa 
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ftofid  m  k  ..:-.-■  mi. I.  m  inflammation!,  M  idll  thinner  and 

more  watery  111  typhu*,  and  MJiiitliines  riftfrfanj  ami  aft  Other  lime* 
abundant  u.  mild  H  ftlfl  in  LuKrculu&is,  «i  must,  neverthe- 

less, rounder  '^nation  of  the  condition*  in  which  the  bib 

is  found  tu  In?  more  conotalceted  or  mor*  attenuated,  as  wholly 
irrational;  far  wc  aught.  simply  tu  have  said  that,  in  (.hot*  cunili- 
tiona   in  winch,  •  van  expression  from  pathological  ana- 

tomy, Uw  murbid  process  hud  localised  itself,  or,  in  other  wurds, 
a  here  the  blood  had  lost  «omc  of  it*  lolid  content*,  in  conse- 
t  i  >ui»m\*'  exudation*  or  other  considerable  looses  of  the 
juices,  this  property  of  the  blood  was  reflected  as  it  were  in  the 
excretions,  and  a  lew  consistent  and  poorer  bile  was 
t  in  those  eases  in  winch  the  blood  is  found  to  be 
denser  and  to  contain  more  «olid  constituents,  as  for  instance  in 
rv.y  tlie  bile  in  the  bod|  after  death  b  viscid  and  deficient  in 
r. 

;t  of  physiological  importance  in  relation  to  the 
tiiiirnul  fluids,  is  the  Invi  iti ,:  ktdo  I   of  tlie  quantities  in  which  thejr 

*te  formed  or  secnOily  and   thil  b   6 Oil   UO0Btf|  than  we 

abouU  U  dbpoftd  at  first  sight  to  infer.    We  have  already  shown. 

nr  methodological  introduction,  the  importance  to  he  attached 

tu    tlie   statistical    method  of  aumining   the    metamorphoiis  of 

.nil   recognised   it.  U   one  of   thr    most  valuable  aids    in 

piiyNi'ito^iro-riii'iiiii.t!  *m\  estimation,   for,  although  it  still  leaves  us 

in  the  dark  as  to  the  nature  and  objects  of  such  a  process,  it 

define*  certain  boundaries  beyond  which  we  cannot  strain  our 

-rprctation  of  animal  phenomena,  or  extend  our  experiments, 

without  foiling  into  the  DOSt  ohviuu*  error*.     Such  a  limitation  of 

Iothcice  is  above  all  most  necessary  in  a  science  which  may  still 
be  «aid  to  be  ia  ita  infancyi    TlM  benefits  derived  from  this  statis- 
tical ire  not,  however,  merely  negative;  for  it  affords  the 
surest  basia  for  the  recognition  of  thai  branch  of   physiological 
atatn  which  pjomiaaa  to  yield  the   richest  fruits  to  future 
The  moat  direct  and  attainable  aim  of  our  inveetiga- 
I  must  be  the  elucidation   of  the   quantitative  relation*  of  the 
interchange  of  the  different  animal  substance*  through  tlie  different 
organs,  tissues,  closed   UMJ  Open  ra\ii"n'v  Bfid  finally,  the  external 
Id.    In  the  present  low  state  of  our  knowledge  of  the  chemical 
substrata  of  the  human  organism  in  health  as  well  as  in  disease, 
ia    to  a  development  of    the    mechanical    metamorphosis    of 
uiatter  bated  upon  physical  laws,  and  referable  to  simple  nume- 
rical calculation .».  that  we  must  look  for  the  most  brilliant  results- 


The  groundless  hypnthc*c-«nf  erase*  and  dywravt  vtiinul  .red  sea! 
iut  tin-  1  tftvestigAtimi  wf  tDOCbul  product*;  hut  wliat  bare 

wr  learnt  from  the  innumerable  analyse*  of  morlrid  blood  and  uraie. 
beyond  the  foot  that  the  quantitative  proportions  of  the  ordinary 
tuent*  of  tin'v  juices  have  undergone  certain  modificatKMn? 
As  we  have  but  little  chance  of  success,  at  least  for  tl»e  prcatnt. 
in  locking  for  deleterious  matters  specific  contagia,  a  materia 
peecans,  &c,  we  should  rather  direct  our  inquiries  to  the  *  1 
tion  o/ the  quantitative  relation*  of  tin*  miI^im,..  *  known  lotn, 
and  to  their  dbt rfbution  in  the  different  animal  jufceft.  But  a 
meagre  enunicration  of  the  barren  result*  of  chemical  analyses  in 
ptr-centago  table*  is  iarafteMnt  for  this  end,  since  what  we 
require  i*  to  bring  these  result*  into  harmony  with  the  rctxtioai 
of  mass  existing  butwatn  the  different  animal  riiiick,  and  with  the 
amount  of  motion  occurring  between  the  juice*  that  are  separated 
by  membranes  and  cells.  If,  for  instance,  we  compare  the  quan- 
tities of  the  substances  occurring  in  the  secretions  during;  dims* 
with  those  which  remn'm  in  the  blood,  we  shall  arrive  at  resulti 
yielding  the  moat  interesting  materials  to  physiological  mechanics, 
in  elucidating  the  course  of  morbid  processes  and  the  cnu*al 
connexion  existing  between  entire  groups  of  Kymptorns,  as  baa 
been  ably  «hown  by  C.  Schmidt  in  hK  nd  nimble  investigation*  on 
llir  M  DCfliloa  of  transudation  in  cholera.  HriirhtN  disease,  dnentl 
and  dropsical  conditions.  The  knowledge  of  the  quaniiui. 
relations  in  which  each  animal  fluid  and  its  individual  constituent* 
are  formed  or  secreted,  aupplioa  the  basis  of  the  statistic*  of 
animal  molecular  motion;  wc  purpose,  therefore,  rnrering  in 
special  consideration  of  the  mechanical  metamorphosis  of  innttcr 
in  the  animal  organism,  in  our  third  volume,  where  wc  shall 
further  endeavour  to  reconcile  the  results  of  the  quantitative 
phjalologlOO-clianncal  inquiries  with  the  theories  of  the  imbibition 
of  animal  membranes,  of  eudoxmoMs.  and  of  the  trans  .i.!.::i.i  i 
depending  upon  the  elasticity  and  thickness  of  the  membranes  as 
well  as  upon  the  rapidity  of  the  motion  of  the  blood.  Without 
such  points  of  .support,  based  on  physical  laws  and  arithmetical 
conclusions,  tew  hypotheses  regarding  nutrition  and  secretion,  and 
the  metamorphosis  of  the  body  generally,  can  attain  any  degree 
of  logical  accuracy.  We  have  therefore  regarded  it  as  perfectly 
falling  within  the  province  of  physiological  ehemutry  to  gi 
the  qiumtit)  of  the  matters  secreted,  and  the  amount  of  chetni 
motion  of  each  animal  juice,  as  far  as  the  state  of  soft 
us  to  form  BAich  estimate*. 
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A  larger  portion  of  the  systematic  treatment  of  the  animal 
juicrs  viH  be  devoted  to  j*  consideration  of  the  mr'amv/jihwcs 
€x|><  bf  eaoh  separate  object  within   the   living  ani 

organ  v*tn,  and  the  changes  and  <!■  d  in  the 

same  substance  external  to  the  sphere  of  vitality.     If  wo  subjoin, 
as  in  our  nodes  <•*" the  animal  mi!. sir.  in,  \U ■>  i  itanttal  data 

which  can  alone  justify  us  in  conskleim  ■  lopmcnt 

of  each  object,  we  shall  be  in  possession  of  all  the  elements,  as  far 
as  the  present  state  of  science  permits,  for  forming  an  opinion 
regarding  the  fimction  or  pfnjniofoyical  value  of  every  individual 
animal  fluid.  By  such  a  course,  we  shall  certainly  be  carried 
within  the  province  of  physiological  processes;  Imt  in  considering 
the  mctaraoqihusis  of  animal  matter  icencrallv,  nnd  the  processes 
of  digestion,  respiration,  and  nutrition,  in  their  systematic  eon- 
neviri.  Dnr  views  of  tin-  chemistry  of  the  animal  ltotly  should  iiol 
he  diverted  to  indiridu.il  points,  hut  r.ithcr  be  made  to  combine 
the  conclusion*  obtained  by  simple  induction,  in  reference,  to 
tl..    Iuium'i.iii  of  the  iruln  ithutl  die-mica!  agents.      (See  Vol.  I.  p.  3.) 

If  ever  we  cherished  Hie  hope  of  combining  the  results  of 
i  »i    U •'  into  one  scientific  whole,  constituting  a  purely 

ndoGtrre  branch  of  science,  in  accordance  with  our  view  of  tlic 
method  in  which  physiological  chemistry,  and  more  especially  the 
theory  of  tha  animal  juices,  should  be  treated,  our  oo  mild 

.  .is  indeed  it  often  has  dona,  when  we  attempted  the  accom- 
pli •  hment  of  such  a  task.  Wc  bclic\e  th.it,  in  the  first  volume,  we 
have  already  sufficiently  explained  our  view  of  the  very  great  defi- 
ciency of  our  knowledge  in  this  department  of  the.  physical  sciences; 
hut  belt  it  is  less  a  want  of  positive  kunwlcd  ;e  tblB  ■  redun- 
dancy of  mtltfinlT  thnt  renders  it  a  matter  of  almost  insurmountable 
ditHculty  to  demonstrate  ft  ith  clearness  the  pure  and  unadulterated 
character  of  science  free  from  pretentious  delusions.  A  cursory 
glance  at  the  confuted  mass  of  materials  rtccumulatct!  before  nv, 
presents  a  view  of  disorder  requiring  Herculean  HlorU  to  disen- 
tangle tliem.  We  confess  that  Wfl  have  therefore  abstained  from 
attempting  in  the  following  pages  to  give  the  whole  mass  of  the 
resui  i  obtained  within  this  department  of  *cb 

from  all  experiment*  and  observations,  whether  good  or  bad; 
limiting  ourvrlres  to  facts  collected  by  the  best  observer*,  which, 
as  far  as  our  powers  and  experience  permitted,  we  have  compared 
with  the  results  of  <»«r  own  observations,  testing  the  different 
conclusions  and   hypotheses  by  n  course  of  logical  inquire.       With- 

out  reference  to  the  present  ivorlci  which  wc  have  designated  an  a 
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■ttempt,  in  ffenutne  aim  mi  opart  horn  all  pretended 

iy.  it  will  Dot  he  denied  that  fiir  greater  service  will  be  done 
to  the  fchcCTJ  <;f  animal  jaioN  as  veil  as  to  physiologic*!  the  I 

by  an  experimental  criticism,  than  by  the  most  cartful  tollectka 
of  all  that  bears  upon  the  tubject  Ln  Literature.  In  our  attempt  to 
sift  the  riirh  mavi  nl  materials  presented  to  our  notice,  wo  shall 
endeavour  tn  abstain  from  all  mere  polemical  mticisin,  nrul  failure 
to  tkti  only,  which  must  ever  constitute  the-  only  ftojid  support  of 
natural  science. 


Saliva. 

Tiik  saliva  discharged  from  the  Booth  i>  not  merely  ■  mixture 
of  the  fluids  secreted  by  the  different  salivary  glands,  but  also  C00- 
Crintf  M  m  oaoontf  al  constituent,  the  buccal  mucus,  or  the  secre- 
tion of  tin-  BUMMU  membrane  of  the  oral  cavity.  The  mixed  or 
ordinary  saliva  is  therefore  by  00  means  identical  with  the  secrc- 

of  the  different  salivary  glands,  from  which  it  ditt'ers  hot 
its  chemical  characters  ami  in  it*  phyriofagiOBJ  action. 

The  ntireti  saliva  of  man  and  of  moat  of  the  mammalia 
exhibits  the  following  properties;  it  occurs  as  a  rather  turbid) 
opalescent,  or  faintly  bluish  white  fluid,  which  is  somewhat  viscid 
and  capable  of  bcins  drawn  oat  ill  threads,  and  is  devoid  of  odour 
and  taste.  After  standing  for  some  time,  it  deposits  a  raucous 
i*h  white  sediment,  which,  when  examined  under  the  micro* 
scope,  is  found  to  consist  chiefly  of  pavement  epithelium,  often 
united  so  as  to  form  shreds,  and  what  arc  termed  mucus* 
corpuscles*  which  arc  usually  a  little  larger  than  pu8-coq>usclcs, 
and  generally  exhibit  a  large,  lenticular,  excentrio  nudeu- 
irithoul  the  application  of  any  special  re*agents.  The  specific 
gravity  of  mixed  saliva  is  liable  to  variations  even  in  the  normal 
state ;  for  its  density  is  partly  dependent  on  the  quantity  of  mucus 

I  that  inny  be  mixed  with  it,  and  partly  on  the  greater  or  less 
iiilchiintioi!  of  tire  glandular  secretion;  its  usual  variations  in 
man  are  between  I  (Mil  and  100C  ;  it.  may,  however,  in  the 
normal  state  rise  to  1*008  or  1*009,  or,  on  the  other  hand,  it  may 
link  to  1WJ.  Normal  saliva  presents  a  more  or  less  distinctly 
alkaline  reaction:  it  Iras  no  poisonous  effect  either  on  plants  or 
aniraals. 

There   is  scarcely  any  animal   fluid   in  which  it  is  of  such  im- 
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port  mien  we  are  examining  should  Ijc  perfectly 

fresh  :  fur  none  .becomes  so  rapidly  changed  and  WO  1000  i 
pletcly  decomposed  as  the  saliva.  A  disregard  of  this  fact  u  tlic 
cause  of  many  of  the  errors  which  have  led  to  the  most  rcmark- 
abl.-  vttwa  regarding  tlic  saliva.  It  is  thus,  probably,  for  instanr*, 
that  W\  ighl  *  has  ascribed  to  thi*  secretion  many  properties  whirh 
hare  cither  not  been  nt  all  noticed  by  other  observers,  or  at  sill 
events  in  a  less  decree.  \Yc  may  refer,  by  way  of  example,  to  the 
tattc  of  ths  saliva,  which,  according  to  Wright,  is  "  sharp,  saline, 
and  slightly  astringent,*'— n  statement  which  I  must  agree  with 
Jacufxiwiucht  in  totally  denying ;  for,  in  opposition  to  Wright's 
assertion,  I  have  nlwnys  found  the  saliva  of  healthy  persons  to  be 
fQDtolOB)  The  injurious  action  of  saliva  on  vegetable  and  animal 
i  i  :  m  uis,  which  has  been  observed  and  described  by  Wn 
depends  for  tin*  most  part,  as  may  hi  shown  by  positive  experi- 
ments, on  the  fact  of  its  not  being  perfectly  fresh. 

The  morpl  olo^Ofti  elements  of  the  saliva  owe  their  origin  to 
nBOOQS  membrane  of  the  buccal  esviiy,  and  in  a  leaser  degree 
also  to  thai  of  the  salivary  doetaj  bono*,  tbaai  botfiai  wiO  bo 
described  in  the  chapter  DO  :'  Mucus.*1  In  (•\;iiiiiniii^  r\prrh>- 
rated  saliva  wc  sometimes  find  not  only  epithelium  and  mucus- 
i . .I  poadeaj  but  also  fat-globules,  and  occasionally  the  remains  of 
,  as, 'for  vagotabla    colls  or  beautifully   macerated 

muscular  fibre,  and  still  mora  rarely  vibrioncs,  which  take  their 
origin  in  mucus  or  fragment!  of  bod  retained  for  a  long  t'.n.c 
between  the  teeth,  or  in  hollow  carious  teeth. 

The  presence  of  imicua-corpuscto  in  normal  saliva  or  the  buccal 
us  has  been  called  in  question,  and  it  has  been  asserted  thflJ  tln.y 
only  occur  after  son.-  slight  irritation  of  the  mucous  nuinbrnm-  of 
the  mouth,  a-%,  for  nstanoej  after  smoking  tobacco;  but  I  have 
always  been  able  to  detect  some  of  them  in  the  buccal  mucus  of 
healthy  persons  (even  of  such  as  arc  not  in  the  habit  of  Hacking) ; 
and  as  tl  *e  occur  in  the  saliva  of  animals,  ns  for  instance*, 

of   dogs  and    horses    (Msgendir,*     J.iruhow'.KchJh    it    OBOnOt    be 
doubted  that   the  buccal   OQUCXKU  incuibi.iuc,  even  in  its  perfectly 
normal  state,  throws  otT  these  mucus-corpuscles  with  the  epithelial 
plates,  the   former  indeed    bcin?    nothing    more    than  aboi 
epithelial  cells. 


*  On  lbs  FsjvSotagy  and  ratiioin^yof  dmftiiiva. 

r  De  Saliva,  dim.  EoaSf.  Dorp*ti,  Liv,  |S4«,  p.  12. 

;.  read.    T.  II, p.  W5. 
\  Op.  til.  p  IS. 
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1*  SALIVA. 

The  extreme  variability  of  the  tpecifie  gratify  of  the  salient* 
OfCn  the  an  prison,  under  different  physiiilogiral  rrUtion*,  my 
lie  easily  demonstrated  by  a  few  experiments.  I  made  urn* 
experiments  in  reference  to  this  point  with  the  parotid  secretion 
of  a  home,  in  whom  an  artificial  salivary  fistulu  m  established,  bf 
expoMiig  am  thf  duct  of  Sicnu.     Verj  shortly  after  the 

operation  the  parotid  saliva  had  a  density  of  1*00151 ;  trn  mil 
afterwards,  when  the  animal  had  drank  about  six  pounds  of  water, 
and  had  eaten  some,  hay, the  density  sank  to  1'005I  ;  after   havinr, 
nothing  to  drink   for   twelve   hours,  a  feed   of  hay  e^Hwd  a  free 
secretion  of  saliva,  whose  specific  gravity  was  a*  high  as  WOJ4, 
\\  ri'^ht  has  pointed  out  that  human  saliva  is  denser   after  fuod 
lias  been   taken   than  in  a  fasting  condition.     He  found  that  the 
saliva  of  a  heulfhy  man  who  had  lived  for  a  week  on  a  mixed 
viirird   in  its  density  from  l-OO*^  to   1 '0(185  ;  while,  after  a  pardr 
animal  diet  for  an   equal  time,   it   varied  from  1*0093  to  101*$; 
and,   after  ■   purely  vegetable  diet,  from   1*0039   to  1*0047. 
cording  to  this  author,  moral  emotions,  atmospheric  changer*,  light, 
sound,  flbOti  exert   ;ui  influence  on  the  deitalt]  of  the  saliva.      From 
numerous  experiment*  made   on  200  healthy   persons,   he  found 
that  the  specific  gravity  of  the   saliva   varied  between  1*0089  and 
1*0061);  a  result  which  i**  fur  higher  than  I  have  obtained  from  ray 
experiment*.     It  is  possible  that  the  more  abundant  use  of  *a 
hniiiKil   diet    amongst    the   English   may   have  caused    the    bl 
density  which  was  found  by  Wright. 

In  relation  to  the  alkalinity  of  the  saliva,  any  one  may  readiljr 
Qbeem  tor  Mnwdf  that,  during  and  after  eating,  the  alkaline  reac- 
tion increases,  while  during  fasting  it  very  much  diminishes,  or 
altogetfcei  disappears;  indeed,  in  some  persona  who  arc  apparently 
healthy,  the  salha  during  fasting  has  a  weak  acid  react  \<  ugh 

Immediately  after  the  uso>  of  solid  food  it  again  become*  alkni 
(Illinefeld*,  Miiseherlicht,   Wright,  Jacubowitach.]       Ai 
hi  Wright,  the  (pinntily  (»f  M»da  in  the  saliva  of  healthy  m«-i 
betveon  00U5  and  0*8fttyj  in  that  of  dog*  between  OIM 
0-fi5.J;; ;  in  that  of  ihecp  between  0*087  and  0*2G1  J;  and  in  that  of 
hor.v  •  n  0'0'js  and  U'513§.     We  only  record  these  numbers 

in  order  to  give  an   approximate  measure  of  the  quantity  of  acid 
which  may  he  saturated  hy  the  saliva;   for  these  numbers  mn   i 
culsted  for  soda,  while  in  the  saliva  of  graminivorous  animals  there 
is  often  much  pota»h,  and  always  a  Luge  quantity  of  lime  which  i* 

•  Cboroionnd  JMioin.     Itolui.  1811,  S.  O— CO. 

r  tag.  Ann.    Dd.  87,  8.  380—  Ml. 
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expelled  from  iU  combination  with  non-acid  organic  substances  by 
very  weakest  acid*,  and  a*  for  instance  even  carlMinic  acid. 
Frcri^h***  found  that  100  grammes  of  saliva,  secreted  by  a  man 
smoking  tobacco,  were  neutralized  by  0-150  of  a  gramme  of  sul- 
phorio  acid. 

Fig  to  Wright,  the  quantity  of  alkali  in  tl>e  saliva  is  in- 
creased after  tlif  use  of  fatty,  ammatic.  arid,  vpiriluuus,  and  more 
particularly  indigestible  kind*  of  food  and  drink. 

In  attempting  to  collect  pure  human  saliva,  we  must  avoid  the 
use   of  irritants — such  a*   t<>  >  ivi    smoked   of  chewed,   or 

aromatic* — which,  although  they  increase  the  secretion,  become 
mixed  with  it,  rind  render  it  comparatively  unfit  for  cx&tninali'in. 
The  simplest  method  of  collecting  a  Urge  quantity  of  saliva  in  a 
■tort  time,  is  by  exerting  strong  pressure  under  the  chin,  and  at 
the  same  time  tickling  the  palate  with  a  feather;  a  feeling  of 
•translation  rapidly  ensues,  during  which  the  saliva  is  ejected 
from  the  mouth.  The  best  method  of  collecting  the  saliva  of 
animals,  is  by  presenting  them  with  their  favourite  food  after  they 
have  been  kept  for  sometime  fasting  ;  tfcfl  secretion  flows  freely  on 
presain-  the  nostrils  In  a  backward  directum. 

The  method  which  Magendie  and  Lassaijme  adopted  for  the 
purpose  of  collecting  the  mixed  saliva  of  unimuls,  namely,  cut 
into  the  oesophagus,  cannot  be  avoided  for  certain  experiment*, 
but,  for  ordinary  purpose*,  it  is  not  only  cruel  and  in  lin-rt,  but  also 
unphysiological ;  for  how  can  we  expect,  that  after  such  an  inroad 
on  animal  life  as  must  arise  from  the  exposure  and  opening  of  the 
ttaopbaxutt,  M  secretion  can  remain  in  it*  normal  state! 

We  have  already  mentioned  that  ordinary  saliva  is  a  mixture  of 
lhc  secretion  of  Lbe  buccal  mucous  membrane  and  of  several 
•'lamls;  wc  now  proceed  to  notice  these  secretions  individually. 

Parotid  Saliva  has  hitherto  only  been  accurately  examined 
in  man  by  Mitscherlicht  and  Van  Settcn  •  the  parotid  secretion 
of  burse*  .11  ul  dogl  1i.»h,  InivM-vi-r,  wiy  often  been  analysed.  Il  is 
iisiudl)  perfect!)  limpid  and  colourless,  devoid  of  smell  and  taste, 
Incapable  of  being  drawn  out  in  threads,  and  of  a  d-nintly 
alkaline  reaction.  In  a  male  patient,  Mitscherlich  found  that  the 
gravity  varied  from  1-OOftl  to  1*00«8  ;  in  dogs  it  was  found 
b]   .1  •  0  to  vary  from  I -00-10  to  1  004?  ;  and  in  horses  I 

found  it  to  range  from  1*005 1  to  1*0074. 

♦  Wags*/*  HaadwfrWrb.  d.  Phynol.  1W.  %  Aht  I,  B.  Wt 
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The  nbscrvatior.  rbcrlicri  on  U*  parotid  saliva  of  s 

mm  suffering  from  chronic  disease,  thorn  that  prolonged  huaxri 
or  tl*  u%p  of  indigestible  and  stimulating  food,  cAtatee  the  acero* 
tion  of  a  concentrated  saliva.  Moreover,  this  oltserver  fonnd 
that  in  the  fluting  state  it  wu  always  add,  and  that  it  was  cab 
alkaline  during  meals.  Mnccndic  ami  Kayer  perceived  a  rrailual 
in  the  apeciric  gravity  of  the  parotid  saliva  of  • 
horar  in  whose  fistulous  openbiga   had    bees 

established. 

In  regard  to  the  chemical  constituents  of  the  parotid  saliva,  it 
ma<.  rrcd  that  the  result*  of  those  who  have  experimented 

U    nljieaj  'I"    Ml   lltDgBtber  coincide,  probably  from   their 

having  Operated  on  tin*  salua  of  different  classes  of  iinimal*.  Tie 
following  may,  however,  l>e  regarded  ss  constant  ingredients  of 
Dm  .  :  — 

{a)  Vfttath,  poda,  and  /hue,  combined  with  an  csyaasjc  matttr: 
thi«  pound  i-  dim  of  the  roost  Unportanl  of  tl  e  a  rtatitaaotl 

of  the   Kaltra,    Wing   that   Oil    which    several    of  the    ptUUCJlaW  nf 

tlm  tli nil  |f|  dependent;  it  is  similar  to,  hut  not  identical  with, 
albuminate  of  soda,  and  correspond*  in  part  to  tl  «■  ptyalin  vi 
ilnm  and  others. 
Uagttndia\  J-n-uliowitach,  and  others,  assume  that  alkaline  car- 
bonates are  present  in  the  saliva,  hut  their  quantity  most  he 
extremely  amall  in  tin  retiou  ;  the  alkaline  carbonate*  are 

produced  during  the  different  steps  of  die  chemical  analysis,  by 
the  UBMe  of  '"•  iir.    The  formation  of  (Tirlxwat*  of  lirne 

as  extremely  ■  HdtBl  when   the   parotid  accretion  of  the  Was?  is 
OSfld  to  ""■  Hir,  for,  like  lime-water,  it  attract*  carbonic  wiJ. 

mI  i    Im-iiiiIiI'iiI   microscopic  crystals  of  carbonate  of  lime  ant 

Mini  ted.  The  organic  mailer,  the  ptyalin,  is  difficult  of  aota- 
iiun,  although  not  aliMjlutcly  insoluble,  in  water,  after  its  sepa- 
ration from  the  alkalies  or  from  lime,  by  carbonic  or  some  other 
acid  \  hence  human  saliva,  and  that  of  the  dog,  is  sometimes 
i  il  t.urliid,  and  is  sometimes  apparently  unaffected  by 
acids ;  the  precipitate  cntiaixts  of  tiinurphous  tliKrouli,  which  are 
difR  nil  »luti..n  in  pure  water,  but  dissolve  readily  if  an  alkali 

or  an  arid  be  added.  We  find  this  substance-  in  part  atill  corn- 
tuned  with  an  ulkuli,  both  in  the  aqueous  and  in  the  spirituous 
extract*;  it  may  he  obtained  in  the  »ivatcsi  purity  from  the  latter. 
after  extraction  with  alcohol  and  ether.  It  then  forms  an  abaoal 
gelatinous,  colourless  substance,  which  is  more  or  leas  insoluble  in 
water,  according  as  the  alkali   hn«   been   more   or  less,  thoroughly 
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removed   by  oarbanta  acid.  <»r  some  other  means.    Tin*  alkaline 
aolulion  of  lliis  suliMuiicn  Tit-Ids.  on  the  addition  of  a  liitl«-  N 
or  nitric  acid,  a  flocculetit  precipitate,  which  diwolvc*  fr. xly  in  an 
execs*   of  acetic  acid;   when  boiled  with   bydroehkffati 
monia,  or  with  sulphate  ol    nagBaaig,  the    alkaline   solution  of 

bBd   become*  turbid.     Hie  alkaVmr    Iral    not  Um 

neutralised  *nlutian  if  tins  satwtaim  is  precipitated  by  tannic 
acid,  corrosive  sublimate,  nod  basic  acetate  of  lend,  but  not  by 
alum  or  sulphate  of  copper.  The  acetic  acid  Rotation  become* 
Strongly  turbid  on  the  addition  Ot*  ferroryanidr  of  pOfl 
when  bailed  with  nitric  arid, this  Hulistaner  forms  ■  yrllun  solution. 
In  these  Tcspceta,  it  is  very  similar  to  albuminate  of  soda,  and  to 
casein,  but  it  muMt  by  no  means  be  confounded  with  them.  I  bare 
principally  studied  the  properties  of  thU  substance  in  cases  m 
which  it  had  bafin  obtained  from  the  parotid  saliva  of  the  hi 
and  I  have  arrived  at  the  conclusion,  that  the  differences  observed 
by  Bcr&filiue,  Gmchm  and  others,  in  reference  to  ptyalin,  BUjJ 
li  do  other  animal  fluids  could  I  racogniaf 
a  BtAatUOS  perfectly  idei  heal  with  thti  ptyalin* 

it  ia  singular  that  lfagandie»ifl  bi%  inveatigatiorui  regarding  the 
parotid  saliva,  has  overlooked  the  circumstance  that  it  abounds  in 
11m  (and  assume*  only  thfl  presence  of  bicarbonate  of  potash); 
wbs*fl  Jacabowitacb-  constantly  found  carbonate  of  lime  bl  Ike 
parotid  saliva  of  dog*,  li  is  possible  thai  difference*  of  food  may 
exert  tbc  same  influence  un  the  saliva  aa  they  do  on  the  urine  of 
horses;  for,  as  we  shall  subsequently  show,  the  urine  of  these 
animals  sometimes  abounds  in  carbonate  of  potash,  and  aometta afl 
in  carbonate  of  lime:  bur  whenever  1  analysed  the  saliva  of  i In- 
horse,  I  always  found  it  vajj  rich  in  lime. 

(6)  An  cstraotm  matter  soluble  in  alcohol  and  in  water,  which 
is  prccipitahle  by  tannic  acid,  but  not  by  alum. 

-  phocyarUdt  a/  pota$$ium,  whose  preaanet  has  boon  «!*•- 
tcxtetl  hy  Mitscherlieln  Jurubiiuilsrli,  itnd  (Juirlin,  in  the  parotid 
saliva  of  man, the  dog,  the  horse,  .mil  tbc  sheep. 

I  hare  not  observed  any  redden  in-  on  tho  addition  of  per- 
chloride  of  iron  to  tbd  parotid  secretion  of  the  horse. 

{d)  Tlie  jiiiiash-stilt  of  a  not  very  volatile  aald  belonging  to  the 
butyric  acid  group  (caproie  wad?);  it  crystallise*  in  a  beautiful 
efflorescent  form,  which,  under  the  microscope,  resembles  the 
tuft*  of  narg&rk  acid. 

(e)  A  little  epithelium,  and  some  scattered  mucu$~corpn»clrs. 

•  Op.  tit- p-  20-M. 
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(7)  The  chlortlU*  of  KKiimm  and  prAa$t%mmu 

(g)  Pkovpfattr*,  in  very  small  quantiiie*. 

(A)   A  trace  of  alkaline  *m/jrkalt*. 

The  following  statements  may  suffice  in  reference  to 
quantUattvc  relation*  of  the  constituent*  of  the  parotid 
in  the*  parnrid  saliva  of  man,  Mitschcriich  found  from  I' 
lafi32f,  and  Van  Srttrn  1-/52J  d  jo/m/  rxmrtitumls ;  in  that  ef  a 
dog,  Jacubonitach  found  only  0'47*>  vhilc  Qmelin  bund  -^$|; 
in  (hat  of  the  horse  Mogcndic  found  an  average  of  I'lJ  ;  while,  u 
llir  mean  of  six  experiments  with  different  specimens  of  saliva,  1 
determined  tin-  solid  constituents  at  O-'Oftf. 

In  the   hiinuui   secretion,  Miiachrrlich   found   nearly  0*525$  W 

>ilin  associated  with  nn  alkali ;  in  that  of  the  horse,  1  found  <■ 
U  average  O'HO*  of  pure  plyalin  (after  the  extraction  of  tbt 
miiieml  substances  contained  la  I 

The  alkaline  ptplln  obtained  from  the  *aU?r-Laxtr*rt  am!  fnim 
the  spirit-cxi  lublc  in  alcohol,  constituted    23-332J   of  ibt 

null.,  touts  of  the  saliva  of  the  horse,  and  y  elded  5*678 

ash;  which  consisted  almost  entirely  of  alkaline  carbonates  and  lime- 

Tin-  atcohril-rstrarf  of  lln-  vfl><-rrtinii  iimoiinlrd  in  in  no,  HOCOTlforf 
toMitschc-rhch,  to  rthoul  01;;;  in  that  of  the  horse,  I  found  it 
amount  to  0-0988$. 

The  alcohol-extract  of  the  saliva  of  the  horse  Amounted,  ac- 
COfding  to  the  mean  of  my  experiments,  to  l.vWfij  of  the  solid 
ii  jilui  .  ,ni(l  yielded  3*812,;-  of  u.sh,  consisting  chiefly  of  alkaline 
chlorides. 

No  quantitative  determination  of  the  sulphoc^anidc  o/jw/e*- 
*ium  contained  in  the  parotid  saliva  has  yet  been  attempted. 

In  the  parotid  saliva  of  the  hor.se.  I  found  0*0403$  of  a  nn* 
pound  of  &faity  acid  and  potash. 

The  cthcr-cxtract  amounted  bo6'7<tt|)  of  the  solid  residue,  and 
contained  1*102  parts  of  potash  (as  determined  by  bichloride  of 
platinum  from  the  ush). 

'1*1  ic  tmiubh   matter   removed   by  lilt  ration,  and  consisting  of 
epithelium    with    stilts,    amounted,  according   to   Mttochcrlir!' 
ooov;,  while  I  found  it  as  high  18  0-1 24  {|  ta  the  saliva  of  the  horw. 

The  insoluble  portion  of  the  saliva  of  the  horse  consisted,  for 
the  most  part,  of  carbonate  of  lime  ;  after  its  Abstraction,  and  that 
of  the  ash  gtaonUji  tic  insoluble  organic  matter  was  very  minute; 
the  solid  residue  contained  17'550ft  of  insoluble  mutters,  in  vl 
were  19*458  parts  of  ash  *  hence  the  epithelium  amounted  to  only 
only  4-097K  of  the  vhota  solid  residue. 
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Offding    to  the  determination*  oF  Mitscheelich,  the 
<e*idur   of   the    parotid    wdira  in   man   contains   about   45*7$   of 
DHici  ts,  in  which   there  arc  contained  35<t   parts   of 

diloridc  of  potassium,  and  ftbout  the  same  quality  uf  potash  and 
soda  (titer  dedoetifig  the  carbonic  mM)j  in  this  secretion 
from  the  dog,  Jacubowiuch  found  that  the  ratio  of  the  organic 
m  inorjpinir  matter  was  as  29*9:  J(y°, ;  the  Utter  consisted  of 
44*7  part*  of  alkaline  chlorides,  and  25'5  of  eurbuimte  of  lime. 
In  100  parts  of  the  solid  residue  of  the  parotid  saliva  of  the  horse, 
I  found  :>;*•!>  parts  of  rash,  in  which  there  were  81*764  parte  of 
rhloride  of  potassium,  lfi*J>H3  or*  carbonate  of  potash,  and  11"226 
of  limp,    wlrilfl   KfaflH    ucic    nulv    0*683    jiiirts    uf  the 

phosphate*  of  lime  and  raagpcrii,  08t5  of  the  sulphate  and  2*240 
of  the  plwaphate  of  soda. 

Tllfc    StCRETlOV    OK    TUK    HII1HAV1M.AUY     CLANDB   of  dogl 

has  been  carefully  examined  by  Bernard*  and  Jacubowit^ch  ;  il  is 
like  the  parotid  saliva,  a  colourless, limpid,  tasteless,  and  inodorous 
fluid,  and  u  devoid  of  all  morphological  efemeata  Jaeulwsntsch 
determined  its  specific  gravity  at    POOH;    the   reaction    is  less 

ugly  alkaline  than  thai  of  the  parotid  saliva;  it  ronton*  far 
Was  linn:  in  combination  with  OTMnfa  matter,  and  iheicfure 
attract-*  less  carbonic  acid  from  the  air  than  the  previously 
described  secretion  |  in  other  respects,  it  contains  precisely  the 
tame  constituents,  including  the  sulphocyanide  of  potassium. 
Hen  rdfl  the  \  iseidity  uf  this  secretion  as  COMtltUting  an 

essential  dillcrcncc  between  it  and  the  parotid  saliva,  and  Jacubo- 
witsch  likewise  noticed  this  peculiarity  in  the  submaxillary  fluid. 
According  to  the  last -named  observer,  it  yielded  0"t*65)f  of  solid 
iii-li  the  ftih  amounted  to  O'Sfiii    part*;  so  that  here 

ratio  of  the  organic  to  rial  i   nstituentl   was  us  5.1*8: 

CC"2 ;  the  latter  contained  5C*C  parts  of  altalinc  chlorides  and 
I  "••';  of  carbonate  and  phosphate  of  lime  and  magnesia. 

Bernard  directs  attention  to  the  circumstance  that  an  infusion 
of  the  parotid  viand  is  very  amjaous,  ond  cannot  he  drawn  out  in 
threads,  while  an  infusion  of  a  piece  of  the  submaxillar)'  gland 
is  os  viscid  as  the  secretin  ■  o  <\U  rted  from  \\  Imrtnn's  duct. 

TlIK   SECRETION    OF    THE    HL'CCAU    Mini*    MKSinnwr.   in 

dogs  lias  been  examined  by  Jamlm-MUch  ;  but  tin-  ■BCgetJOM 
of  the  orbital  and  of  the  subungual  glands  (wh:»h  Utux  arc, 
however,  very  litth  I  in  dog*)  were  mixed  with  it     This 

fluid  trs*  very  viscid  and  tenacious,  froth\,  and  colourless,  but 

'  Arvh.  gJu  ft  fetid    4  Ml   T.  13T  p   X-20. 
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extremely  Ittrbid    from  Hie  presence  of  an  enormous  tnai 
epithelial  eelK,  which  were  n<  it  deposited  when  tke  fluid  was  al loved 
to  \U11J.    Tlic  fluid  had  an  alkaline  reaction,  and  <Iitl  nor  coag. 
r:  j  it  left  0'999g  of  solid  residue,  in  which  were  <t 
parts  of  organic  and  O'GIA   of  inortranic  matter.    TJ»e  insoluble 
salts  contained  no  carbonate  of  iimc- 

Jariilmwirxch  collected   tbfl  muCOOJ  accretion  of  the  mouth  bv 
fcjlng8t*n*A  tod  Whartoa'a  duct*,  keeping  the  animal'*  nostril* 

n.  and  retaining  the  head  in  an  Inclined  position,  »o  that 
animal  being  unable  to  swallow,  the  mucus  flowed  fro  |  nth. 

Tie  rollei  Ted  the  secretions  of  the  parotid  and  submaxillary  gU 

!tl  i'li  v  ing  n  fine  silver  cauula  Into  their  respective  ducts. 

In  addition  to  the  Dhow-mentioned  dirJcrencea  in  the  indi- 
vidual accretions  of  which  the  saliva  of  the  dog  is  made  tip, 
JacnbowiNrli  further  notice**  'hat.  («)  the  parotid  saliva,  cxjxMed  to 
the  air,  beoomei  rapidly  covered  with  i  Sta  of  crystals  of  carbo- 
nate of  lime,  which  is  not  the  case  with  •  itiicr  of  the  other  a* 
tion* ;  (A)  that  at  a  temperature  of  100^,  the  parotid  saliva  doc* 
not  become  turbid,  whilst  the  other  secretions,  at  least  in  a  all 

diviv.-.  Iri.riri.  u|>;l.|i:i'  ,  (r  tli;il  the  parotid  sal  iva,  if  boiled  Witt 
nitric  acid,  and  subsequently  treated  nith  ammonia,  doefl 
■JaWM  the  yellow  or  orange  tint  which  is  developed  when  the 
secretions  of  the  buccal  mucous  membrane  and  the  submaxillary 
glands  are  similarly  treated;  and  (a)  thai  it  is  only  in  parotid 
saliva  that.  e.irbunato  of  potash  produces  a  slight  prccipitatioii  of 

carbonate  of  lime. 

Jncuhowitach  has  also  analysed  the  mixed  saliva  of  the  do£,in 
one  instance  with  the  exclusion  of  the  parotid,  and  in  another  xrith 
that  of  the  submaxillary  sertelion. 

After  this  review  of  the  chemical  characters  of  the  different 
secretion*  constituting  the  saliva,  wc  have  little  to  odd  regarding 
the  composition  of  Mixed  or  Oadim  vuv  Saliva. 

In  tin-  ordinary  saliva  of  ninn,  Ber&elius*  found  o  Ji%  of  saM 
cmt.\tituvnU%  Tieilemann  and  Gmclinfr  114  to  l'l9j$,  WtSghtf 
l*19g,  and  L'rlcriticr§  l«S5f ;  Jaeubowitach  found  Et4|| 

Frerichs  in  J S analyses, Oil  to  I'OSg;  and.  from  numerous 
nations  of  filtered  saliva,  I  have  only  found  from  0*348  loO  s 
that  tlie  Mateincnts  of  the  older  observers  are  obviously  too  high. 

•  Fiirrltuningnr  i  liiurLumfon.   2  vol.     HtocUlioltn,  lMOft. 
+  VvnUuuug  nacii  Vwsvehaaj  Bd.  I,  6.  9  ft". 

Op,  nl. 
v  Ckiraiw  bataal   p-  M.     Pari*,  IRIS. 
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In  the  ntfva  d  the  dog  Jacubowitsch  found  1-03?  8,  and  in  fta!    I 
ilie  hone  Mcigfiidie  Mid  Rajei  found  about  l|  of  v)li(!  raHdac 

In  100  parts  of  the  solid  constituent*  of  mixed   human  saliva, 
Ttademann  andGinelin  found  LM-3;;  of  fixed  suits,  while  L'llcriricr 
tdoi  If  fa  !  n the  other  li:iiMl,;*7-y;:  thflast- 

n&incd  observer  found  that,  the  mineral  emstir  units  predominated 
very  much  in  the  saliva  of  the  dog,  where  they  amounted  to  fi.V5y 
tfal  wlid  residue;  in  the  horse,  according  to  Ma-cndic,  they 
amounted  to  40 _;. 

In  relation  to  the  imlitidicd  mtntral  ronttiturnt*  of  the  saliva, 
we  arc  as  little  iblc  to  arrive  at  any  definite  conclusion  regarding 
thowc  which  Vent  preformed  In  it  from  the  analyses  of  the  ash  of 
the  salivary  residue,  as  in  the  en  so  of  most  of  the  other  animal  juices. 
Wr  have,  however,  already  remarked,  that  a  B  |  of  the  alkali 

in  the  aaliva  is  combined  with  ptyalin,  from  which  it  is  separated 
by  the  weakest  acids,  m*,  for  instance,  rarbonic  acid.  From  tha 
quantities  of  acids  which  are  requisite  for  the  saturation  of  alkaline 
saliva.  Wright  has  concluded  flint  in  the  normal  state  the  alkali 
never  amounts  to  1°  of  the  ttaliva.  In  the  ash  of  the?  saliifiry  rarf" 
due  the  alkali  is  for  the  moat  part  combined  with  phospfioric  acid; 
thus  Enderlin*  found  WI52J5  of  the  tribaaicj  and  Jacubowitach 
51*1  m  of  the  bibasic  phosphate  of  soda  in  the  ash 

Wr  never  find  more  than  i  brace,  ind  ofttt  not  rhar,  of  the 
alka i'i«e  safpha(c9  in  ficidi  saliva;  and  even  in  tin?  ash  they  are 
not  found  in  any  considerable  quantity  ;  hence,  a  .  i  .  \  \  ■  <  >l 

tl i(  phosphoric  acid,  the  sulphuric  acid  must  have  been  formed 
from  other  compound*  during  incinniitiiei. 

In  the  ash  of  human  saliva  Rndcilin  fimnd  21  :)."•  ;  of  sulphate 
of  sodo ;  and  in  that  of  horscV  saliva  I  found  1*60 l£  of  this  salt. 

In  Wright's  method  of  determining  the  ralphOOymfde  of 
potassium,  which  consist*  in  dissolving  in  water  the  extract  taken 
lip  In  rtlirr.  and  precipitating;  with  hi^ic  ..rrt.ite  of  lead,  not 
only  sulphocyanide.  of  lead,  but  a  far  larger  quantity  of  n  Com 
pound  of  lead  with  a  fatty  ari-l,  b  thrown  down;  from  this  circum- 
stance Wright's  determination*  nrc  cm  m  average  ten  time*  too 
high. 

The  chlorides  of  //vttttsitwt  and  sodium  especially  preponde- 
rate over  the  other  mineral  constituents  of  the  *:diva. 

Kmlorliu  found  61*980$  of  alkaline  chlorides  in  the  will  of  the 
saliva,  and  jACuhnwitscli  >UV'J\\  ;  in  the  i It »; ;  lliey  amounted,  ar- 
cording  to  the  last-named  observer,  to  85*7?. 

«  Ana.  d,  Ch.  mid  riwrra.    IM.  AO,  S.  317- 
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Svlphoryartidc  of  potMtium  never  occurs  in  the  saliva  except  ui 
very  xmall  quantity. 

Jacubowitsili  found  0'006j  of  this  salt  in  hi*  own  nftfl 
in  analysing  my  saliva  I    bond   it  to  vary  between  0*0016  and 
00089?  ;  according  to  Wright  it  n&gCS  in  human  salivw  from  Oil 
to  ri-98fj  which  i*  obviously  tar  too  high. 

Although  v.o  have  already  spoken  (in  the  first  volume)  of  the 
existence  of  wlphocywiidfl  of  potsjskjgp  in  the  saliva,  yt-t  the  very 
dogmatical  assertions  of  Str.\hl,*  who  denies  that  the  presence  of 
anlphocyanogcn  can  be  demonstrated,  and  applies  to  the  experi- 
ment* of  his  predecessors,  »uch  terms  as  "deficient,  irregalar, 
and  ill-ju'l  atwlthstandina   thai  Gmelin  has  exhibited  pure 

Milphtx -yiitio-t  n  In  very  large  quantity  from  the  saliva  by  diali 
ti<>n,)compcl  us  to  refer  to  the  admirable  memoirs  of  Jacuhowi 
and  Tilamis,t   who    hare    demonstrated   beyond  all   doubt    the 
presence  of  Jul]*'"'  by  the   simplest  and  most    unques- 

tionable chemical  experiments;  Prcrichs  }  has  also  catefa 
proof  of  the  existence  of  sulphocyanide  of  potassium  in  the  saliva. 
Moreover,  it  wum  formerly  shown  by  Murchund,}  and  it  has  been 
more  recently  demonstrated  by  W6hler  and  French*,  ||  by  direct 
experiments,  that  sulphoryauidc  of  potassium  doea  tint  possess  say 
poitonous  properties. 

Local  stimulation  of  the  salivary  glands,  the  internal  use  of 
proadc  add  and  the  salts  of  cyanogen,  and  especially  of  sulphur, 
increase*  according  to  Wright,  the  quality  of  sulphocyanogen  In 
the  saliva. 

In  mixed  or  ordinary  saliva  the  ptyalin  is  mixed  with  mucus, 
so  that  it*  properties  do  not  appear  to  be  altogether  identical  with 
those  which  we  have  described,  and  its  accurate  quantitative  deter- 
mination 13  UPpOawblc?  independently  of  the  considerable  m. 
of  salts  contained  in  the  aqueous  extract.  The  aqueous  extract, 
consisting  chiefly  of  ptyalin,  was  found  by  HcrzvHus  to  amount  to 
40*8  J  of  the  solid  residue  of  the  saliva,  while  Gmelin  rived  it  at 
00*0$,  and  Van  8cttcn*Y  at  15'62$. 

The  determinations  of  the  organic  matter  soluble  in  venter  and 
in  alcohol,  are  very  uncertain  ;  indeed,  little  or  nothing  is  known 

rv^uilin  -  i):is  substance. 

•  Mwl.  Zritg.  v.  d.  V0r.  I  Prousm.     1ft47.     Nr.  51  it.  Hi. 
t  Do  Saliva  tt  Muco  |  divert,  uiauk.     Anisiclud.  1819. 
t  0i<.  ciu  p.  704. 
$  Ulttt  A  I'hyi.  Qh,  1844,  H.  410. 

Ann.  <i.  Ch.  \u  Phsrm.     B4.  Bft,  B.  344 
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The  quantity  of  mucus  in  the  mixed  saliva  must  obviously  be 
liable  m  very  great  variations,  according  to  the  condition*  under 

wbU  h  tliin  lluid  H  Colkctadi 

cthcr-cxtract  ranged  from  5'S  to  9*6$  of  trie  solid  residue  in 
the  case*  in  winch  I  determined  it  in  icvcral  analyse*  of  my  own  saliva. 

In  reference  to  the  chemical  qualitative  and  quantitative 
unu/tfxrt  of ' thr  /nJini,  it  may  In*  generally  observed  that  the  same 
(>r:nciplc3  and  methods  arc  applicable  which  have  been  described 
in  the  first  volume,  in  our  remarks  on  the  different  animal  sub- 
es ;  hence  we  need  hero  only  refer  tC  ft  few  point*  which 
require  a  ipedal  mode  of  treatment  In  the  first  place  the  saliva 
must  always  be  filtered,  in  order  to  cfTret  the  remmal  of  Uic 
epithelial  scales;  unfortunately,  however,  the  saliva  is  often  so 

id  ami  tenacious,  that  it  undergoes  decomposition  before  pass- 
ing through  the  filter;  indeed,  it  Kenerally   happen*  that  the  small 

I  lily  Of  filtered  and  perftrlly  clear  fluid  begins  to  become  turbid, 
while  the  greater  portion  uf  the  fluid  still  remains  upon  the  filter. 
In  such  cases  it  is  often  advisable  to  dilute  the  saliva  with  three 
or  four  times  its  volume  of  boiling  water;  and  after  the  mixture 
ha*  been  as  thoroughly  as  possible  cooled,  end  tbfl  CDUOOtU  rlooruli 
for  the  most  part  deposited, to  filter  and  proceed  with  the  analysis; 
bat  as  in  this  case  we  arc  not  able  to  separate  the  soluble  fmm  the 
insoluble  portion,  it  is  better  not  to  attempt  the  whole  analysis, 
since  we  should  only  obtain  inaccurate  results.  VVc  might  oer 
Uharj  ttt  ODCe evtponte  dM  fiecld  fluid,  in  Ofdlf  to  extract  the 
rcaiduc  with  alcohol,  ether,  and  finally  with  water;  but  indepen- 
dently of  the  circumstance  that  the  aqueous  extract  is  also  difficult 
of  filtration,  substances  would  be  taken  up  by  the  alcohol  ami 
ether,  which  do  not  pertain  intrinsically  to  the  suli\a.  but  to  the 
epithi  li.il  cells,  and  to  the  fat  and  remains  uf  food  sometimes 
mixed  with  them. 

It  H  obvious  that  if.  before  submitting  the  saliva  to  a  ehemii  ft! 
analysis,  we  duly  BUmflM  iu  mor  pimli  gtal  rlciurn1.%  With  the 
mirroxcopc,  we  can  ascertain  whether  the  insoluble  parts  of  the 
saliva  consist  merely  of  epithelial  cells  and  mucous  corpuscles,  or 
whether  they  alto  contain  fat,  vibriones,  or  molecular  granule**  nf 
an  organic  nature.  In  saliva  which  hat  bci-n  for  a  I" 
expi"  I  I"  tbo  air,  in  morbid  saliva,  and  especially  when  it  exhibits' 
an  acid  reaction,  such  granules  are  of  very  frequent  occurrence. 
Aa  substances  for  the  most  part  in  an  actual  *Utc  of  change,  they 
do  not  fall  within  the  domain  of  an  accurate  chemical  analysis. 
No  one  ran  confound  mineral  substance*,  as.  fur  instance,  crystals 
of  carbonate  of  lime,  with  these  molecular  granule*. 
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If  the  saliva  hai  been  filtered,  no  interexL  attaches  to  any 
investigation  of  the  residue  left  OH  the  filter,  at  leant  in  so  far  as 
the  nature  of  the  saliva  in  concerned,  seeing  that  true  saliva  con- 
tains only  soluhh  res. 

Wright  finds  lit*  ptjtlln  in  this  residue;  he oftftDOt* JMOTMf1, 
possibly  have  treated  this  row  ittCtcknt  water*  sino 

that  cnac,  it  could  not  have  contained  so  large  a  quantity  of  a 
matter  soluble  in  water  as  his  numbers  indicate. 

If  carbonate  of  limn  be  mixed  with  this  residue  insoluble  \\\ 
water,  tt  iiiav  easily  Ik*  extracted  by  very  ddute  acetic  acid,  and  it* 
quantity  subsequently  determined. 

In  reference  to  the  filtered  solution.  -ally  of  interest  to 

determine  Vulmuetneally  trie  amount  of  arid  which  il  saturated  hy 
a  certain  quantity  of  saliva,  in  order  to  form  an  opinion  regarding 
the  alkalinity  of  the  saliva,  or,  in  other  words,  regarding  the 
quantity  of  the  weakly  combined  alkali.  In  every  case,  liowi 
tlie  filtered  saliva  must  be  neotraliaed  with  acetic  acid,  and  then 
heated  :  if  this  {Ira  ris.»  CO  »  turbidity,  the  idbutninuns  substance 
wlml i  is  precipitated  must  lie  collected  on  a  filter,  and  determined 
quantitatively.  The  reaiduc  left  on  the  evaporation  of  the  filtered 
saliva  is  then  to  Ik*  treated  in  the  tan  >  r  as  we  treat  the 

residue  in  of  most  of  the  other  animal  fluids. 

It  only  remains  for  us  to  make  a  few  remarks  on  the  quantits- 
determination  of  the  sulphocyun -uei  -  The  following  are  at 
present  regarded  as  the  two  best  methods  of  effecting  this  object. 
OlN  method  consist*  in  dissolving  the  alcoholic  extract  of  tit* 
saliva  in  water,  and  filtering  the  thud,  which  is  generally  turbid 
from  the  presence  of  fat;  the  filtrate,  after  being  somewhat  con- 
centrated by  evaporation)  "  heated  with  phosphoric  acid,  and 
distilled;  the  distillate  is  saturated  with  baryta,  and  the  filtered 
fluid  evaporated;  the  residue  is  then  boiled  for  a  long;  time  with 
faming  nitric  acid  or  aqua  regia,uiid  the  quantity  of  sulphocTanidc 
of  potatwium  is  calculated  from  the  amount  of  sulphate  of  baryta 
winch  is  separated.  (Van  Setten,  Jaeubowitsch,  Tilanus.)  In 
following  the  ofher  method,  we  first  precipitate  the  aqueous 
M>lutioii  of  the  alcoholic  extract  with  nitrate  of  .silver,  and  treat 
the  well-washed  deposit  with  water  containing  nitric  an-!,  whicli 
I  the  chloride  of  silver  undissolved ;  we  then  precipitate  the 
from  the  acid  solution  with  hydrochloric  add,  add  a  little 

flilt it  nil-  nf  befinVj  Mfld  rv.tpnrnti-  slowly,  adding  from  time  to  time 
htune  nitric  acid;  in   lhi»  way  also  we  obtain  sulphate  of  baryta* 


from  whirli   the   sulphocyanogcti  must 

should  also  Ijc  ublc  to 


n<l<lition  of  the  baryta, 


be  calculated.     Before  the 
precipitate  the 
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ssub-xulphnrvaiiidr.  «if  <?c»j>por   hy  il  r   _* - 1*  iirion  of  the   sulphates  of 
protoxide  of  fan  and  ocftfc  0    Copper  j    ns>  however,  the   preei- 
ite  iicvor  oOfuristl  of  pure  tub  SDJphoeysrddo  of  copper,  we.  arc 
compelled  to  determine  the  sulphur  as  sulphate  of  baryta. 

application  uf  basic  sCStetS  of  lead,  Recording  to  Wri 
method,  for  tlic  precipitation  uf  the  *ulphocyaiiogcn,  is  inapplicable 
tO  Mi;  <  lsc  ;  tor  the  bulphocyaiiidc  of  lend  is  somewhat  solubU  m 
water,  and  the  greater  part  of  it  would  probably  be  lost  on  wushing. 
normal  constituents  occur  In  the  saliva  probably  more 
Frequently  iImh  in  irmny  other  animal  teerctJansi  It  is  very 
remarkable,  that  many  mineral  and  organic  substances  which  nre 
thrown  off  by  the  urine  cither  unchanged  or  little  modified,  are 
fur  more  rapidly  eliminated  hy  the  liUnry  gumdfl — often,  indeed, 
liefoiv  they  Could  be  separated  h\  the  kidney*,  fmm  the  mnxs  of 
the  blood.  We  may  very  readily  convince  ourselves  of  this  fact, 
i  dung  5  groins  of  iodide  of  potaasinm  in  pills,  when  we  ihall 
find  that  it  can  be  much  sooner  detected  in  the  saliva  than  in  tbl 
urnii';  En  the  hitter  Said  we  may  very  often  easily  discover  it  after 
forty  hoars* 

Moreover,  when  iodine  U  applied  externally,  as,  for  instance, 
in   t  of  ointment,  it    very   rapidly   purees  into  the  saliva, 

K  it  may  be  recognized  by  nitric  acid  and  n  solution  of  starch, 
u)i ilr  it  cannot  lie  detected  in  the  ur.m*. 

When  iodine  has  been  taken  in  the  form  of  pills,  and  we  have 
convinced  ourselves,  immediately  after  they  have  been  swallowed, 
of  the  absence  of  thU  substance  in  the  buccal  mucus  and  in  the 
taliva,  we  may  very  often  detect  it  in  the  last-named  fluid  after  a 
lapse  of  ten  minutes,  while  il  will  nut  appear  in  the  urine  for  a 
period  varying  from  half-an-hour  to  two  hours. 

Bromine  and  mercury,  und  probably  several  other  sialagoguc*, 
behave  in  this  respect  like  iodine. 

Trie  reason  why  these  substances  so  readily  excite  the  Bow  "f 
saliva*  is  probably  solely  dependant  on  the  circumstance  that 
they  are  separated  from  the  blood  by  the  salivary  glands.  It  is 
possible  that  several  organic  sialadenitis  act  simply  in  the  same. 
manner,  namely.,  by  lOBOS  of  their  constituents,  like  the  iodine, 
being  readily  separated  hy  the  \>divar\  inland*. 

Wright  and  several  other  observers  have  been  unable  to  detect 
any  mercury  in  1 1 1  during  mercurial  salivation.      I  formerly 

hod  many  opportunities  of  rxamining  the  lillvi  in  BlSM  in  v*hieh 
salivation  ensued  during  the  treatment  of  syphilis  by  inunction 
practised   by  Bustend   Lourrier,  tad   I   constantly  found  mercury 
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I  fluid,  both  by  dry  distillation  of  the  residue  of  the  aali™, 
and  by  the  mpU  Ippl  dtiOD  of  an  extremely  small  pair  of  plates 
0|  cupper  mul  BM  1"  the  slightly  acidified  salivx  There  arr  many 
reasons  why,  even  when  much  mercury  hud  been  Uiktn  "uito  tbc 
organism,  none  was  found  in  the  saliva  ;  in  the  first  place,  it  ha* 
very  often  been  only  buccal  mucus  which  has  been  examined,  for 
we  may  readily  convince  ourselves  by  the  microscope,  and  more 
accurately  by  chemical  uualysbf,  that  at  the  commencement  of 
salivation   scarcely  any  saliva  ia  found   in   tlic  sputa;  Uie   salivary 

are  a*  yet  not  affected  i  the  expector.tr 
entirely  of  whole  patches  of 'epithelium  and  of  mucus  from  the 
t'.iiviU;  and  in  product*  of  this  niton  1  have  never  been  able  to 
detect  any  mercury,  even  alter  it*  free  administration;  and, 
secondly,  it  has  been  forgotten  by  some  experimentalists,  that 
mercury  volatilizes  very  readily  with  the  vapour  of  water,  so  tbtf, 
by  evaporating  ton  rapidly,  and  without  Milhcicnt  rare,  they  bare 
allowed  tin  little  mercury  that  was  present  to  escape- 
Wright  has  injected  alkaline  carbonutes  into  Uic  veins  of 
animal*,  and  has  found  a  consequent   au:  n  of  the  alkali 

in  tin*  saliva  ;  when,  00  the  other  hand,  lit?  injected  aoedi 
trcmcly  diluted  sulphuric  aCtd  into  the  vessels  of  healthy  animals, 
|M  I  -ever  found  that  an  acid  reaction  of  the  saliva  iraS  induced. 

It.  U  singular  that  doi^s  into  whose  jugular  veins  AN 
injected  ftmr  ounces  of  pyroligneous  acid,  and  half  a  dru< 
mlpbork  tdd  [although  the  &ckh  vere  diluted  iridi  four  and  six 
ounces  of  water),  bore  this  oultage  so  well,  that  after  a  start  time 
they  quite  recovered,*  and  Wright  found  that  their  saliva  had 
returned  to  it*  alkaline  reaction.  In  cases  in  which  1  have  per- 
formed similar  experiments  on  animals,  nit  hough  for  a  different 
object,  death  was  the  invariable  result — an  event  which  may  he 
very  easily  explained,  miut  Mum*  must  lie  very  rapidly  induced  in 
the  pulmonary  capillaries,  in  consequence  of  the  eoagul  i 
•  •<  I  i\  .n'.sjng  of  the  lil nod. 

We  have  referred  in  the  Brat  vuluine  Ui  the  incidental 
renceof  m*gar  (p.  280)  and  of  lactic  acid  (p-  S  1 ;  in  the  saliva. 
lr  k  extremely  difficult  to  decide  whether  actual  albumen  coagu 
lable  by  heat,  is  present  in  a  specimen  of  saliva. 

Wright  nssuiiii**  that  there  are  two  different  kinds  of  albu 
minous  saliva,  and  as  wc  have  no  experience  on  the  point,  we 

*  [1Ul  U  tuudly  correct.  Tlic  doy  into  wlioau  win  iln-  pvrulii'.i.i-  |  | 
wa»  uijrrtudj  died  la  about  u  week.  Bat  fa  "  I-uutii.  ■  lr.rj-i  i  <i  U  p  V. 
u.  s.  u/| 
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cannot  contradict  his  assertion ;  but  as  he  alio  hSHcrts  that  albumen 
occurs  in  normal  saliva,  which  is  certainly  not  the  cose*  at  least  in 
any  appreciable  quantity,  and  a*  further,  il  lion  of  small 

tpmntitic*  of  albumen  in  difficult  and  often  impowihle,  for  tbfl 
reason*  gir«n  in  the  first  uilmif,  wc  are  justified  in  doubting 
when  MS  saliva  is  of  frequent  occurrence. 

lit  I  tan/  waiters,  and  especially  cholcstcrin,  sometime*  pass, 
according  to  Wright,  into  the  saliva,     (See  vol.  i,  p.  195.) 

Wright  has  drseribed  a  large  number  of  varieties  of  saliva, 
classifying  than  according  to  the  heterogeneous  constituents  which 
they  contain ;  thus  he  distinguishes  ammoniac*!  saliva,  saliva 
containing  hydrochloric  acid,  saline  saliva,  puriform  saliva, 
bloody  saliva,  fetid  saliva,  ftc.  In  declining  1"  adopt  Wright's 
results  in  our  **  Physiological  Chemistry,11  wc  bj  no  means  wish  to 

act  from  the  meritorious  portion  of  his  careful  labours ;  but 
ae  do  not  think  that  the  substrata  on  which  such  investigationx 
are  founded  are  of  a  nature  bo  rank  hi^h  la  exact  science*  such  us 
cb  '  od  pbyatology.     Descriptions  of  the  subdivisions  <d 

morbid  salira,  as  fur  instance,  of  bilious,  bloody,  puriforni, 
fetu!,  aend.  frothy,  and  gelatinous  saliva,  may  have  a  certain 
importance  in  relation  to  iem€lodOBj  hut  cannot  serve  rrata 

tor  physiological  fail]  nry.  The  illogical  rliinarter  <>(  snrli  B  classi- 
fication is  obvious;  the  chemical  investigations  often  <\o  not  justify 
the  conclusions  which  Wright  hus  drawn  from  them;  Foi  sujrar,  bite, 
lactic  acid,  &c,  are  never  recognised  by  him  with  such  certainty  as 
of  the  present  d.iy  require;  morcuver,  recent  physiology 
might  require  further  particulars  regarding  acrid,  puriform.  and 
bloody  saliva*  while  our  present  pathology  pay-  bssl  Mtcntion  io 

ontologieal  ideas  of  disease  than  to  investigations  founded  on  netual 
•ical  diagnosis  and  on  morbid  anatomy.  We  repent  tli.it  we 
DJ  no  means  wish  to  ignore  the  many  interesting  facts  with  whieli 
science  has  been  enriched  by  Wright's  rich  experience  and  inde- 
fatigable labour. 

Although  arid  saliva  has  been  observed  in  a  large  mimic  r  |  | 
in-,i:iiii'es,  our  knowledge  of  it  is  still  very  defective,  for  notwith- 
standing the  positive  assertions  of  Wright,  there  m  a*  pet  no  proof 
that  lactic  acid  is  the  cause  of  this  acid  reaction.  MonOfBlfc 
Prout*  has  adduced  no  decisive  proof  of  the  presence  of  this  uicL 
We  have  shown  In  the  first  volume,  that  the  acid  reaction  of 
the  animal  fluids  may  depend  on  the  presence  of  other  wads  (as 
fur  instance,  several  of  the  butyric  acid  group),  (ft  even  of  acid 
•  Oa  the  DiMSM.1*^  da  Sionaafaj  nil  sA  i».  lai. 


to 
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phosphate  of  soda:  hence  it  is  invariably  ■acesWj  to  determine 

UM  iiutiiic  of  the  free  acid,  si  bflOOTCI  it  is    pftoebt  in  (lie  saliva,  in 

different  diseases,  before  vre  rcnture  to  decide  regarding  the  course 
of  the  rii»  nur-.J  pmetl  accompanying  the  discaic;  ic  is,  however, 
the  chief  iiim   nf  all   chemical   in w^i  r.tioris  of  animal  objec 
draw  fnni  ilicm  .  ton  regarding  the  nature  of  ;br 

process  in  the  Ik -.ilthy  or  diseased  state.    I    n  mplc 

statement  sufhees  iliat  in  this  ur  that  condition  t'lie  saliva  exhibits 
vi  add  reliction.    \\  b  shall  nov  briefly  mention  those  patliologicsi 

states  in  which,  n%  yet,  the  sulna  has  been  found  to  present  an 
acid  reaction. 

The  saliva  in   <*«<*,  according  to    Dor  inflammatory 

affections  of  the  prim#  riv,  in  pleuriti*,  end  ,  acute  rfaco- 

matism,  intermittent  fever,  and  uterine  affect  inn*,  Mid,  according 
to  L'llcriticr,  also  in  cancer  of  the  stomach.  Wright  assumes 
Unit  there  arc  four  varieties  of  M3d  salivas  namely,  (a)  that  which 
occurs  in  idiopathic  affections  of  the  salivary  glaa>ds;  (b)  that 
which  present*  itself  when  there  is  a  predominance  of  acid  in  trie 
ur„.iniMii  generally,  from  constitutional  or  other  otuscs,  amongst 
winch  he  mentions  scrofula,  phthisis,  rachitis,  amenorrhea,  inrLiu- 
matnry    rlienui;:ti>un,    fa.  J     [o]    the    form    occurrm-    in    subacute 

iritliimmation  of  the  mucous  membrane  of  the  stomach  and  intcs- 
tfnaei  and  (<I)  the  furin  presenting  itaeH  in  dyspepsia  (u  somewhat 

W  mode  uf  expression).  In  affections  of  the  nerruu  system,  the 
saliva  ia  on  the  other  hand  never  nciri,  but  often  wry  strongly  alka- 
line. In  catarrhal  affections  of  the  gastric  and  intestinal  niucoua 
nembrVMi  and  in  the  round  perforating  form  of  ulceration  of  the 
BtoUichi  I  have  u'iy  often,  but  not  invariably,  found  the  saliva 
acid ;  in  cancer  of  the  stomach  and  in  diabetes,  I  have,  however, 
always  found  it  acid.  In  infi^nmintory  affections  of  the  thoracic 
organs,  in  acute  rhflUnatiMn.  typlnu,  iVc,  1  f  have  very  often  found 
the  mBvb  alkaline  or  perfectly  neutral.  According  to  Doi 
French  s{  the  acid  reaction  always  depends  on  the  buccal  mucous 
membrane,  which,  when  in  a  state  of  abnormal  irritation*  invariably 
yields  an  acid  secretion. 

Amongst  the  difficulties  which  usually  present  tbenuetae  ia 
the  investigation  of  morbid  saliva,  we  may  notice  that  wc  can 
rarely  obtain  a  quantity  sufficient  for  analysis,  seeing  that  it  is  a 
fluid  which  contains  only  a  very  small  amount  of  solid  constituent*. 


"     I  BSISBJ  ■   [  llj  ft*!   ut   JiUtllOl.   do   U   S;il;  \  i- 

t  idbmldli  i»iirt>.   iw.  ;»g,  a  \o& 
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Hence  it  might  he  expected  that  it  would,  at  mil  event*,  Imvc  been 
more  accurately  examined  in  pc  ra,  in  which  it  w  se- 

creted in  large  quantiUc*,  but  such  is  not  the  cn.se-  Wright  lias 
indeed  given  an  exposition  of  those  coses  in  which  a  symptomatic,  a 
rritiral.  or  an  artificially  Induced  ptyalism  occur*;  but  we  da  MM 
aualjM  raceptible  nf  chemical  and  physiological 
application.  The  accretion  in  ca.tes  of  mercurial  salivation  has  as 
yet  been  the  most  carefully  studied.  The  results  obtained  by 
Wright,  L/IIeVtuer,  Simon,  and  my*elf,  perfectly  coincide  in  the 
follim.ii/  point*.  At  ilic  commencement  (if  mercurial  nfifBtfon 
the  buccal  mucous  membrane  and  the  tonafll  ;irc  more  affected 
than  the  salivary  glands,  and  hence  the  expect  'ration  is  more 
viscid,  of  a  higher  specific  gravity,  and  richer  in  solid  eonv 
especially  rpithrlinrn  and  mumv-CMrpascles,  than  normal  *ali\a;  it 
is  vers  tabid,  from  the  presence  of  mute  or  leu  dbitiin  I  florculi ; 
ha*  an  alkaline  reaction  ;  contain*  little  of  the  |icculior  principle, 
-1  in.  often  much  fat,  and  rarely  any  appreciable  quantity  of 
ftulphoeraiiidi'  of   pOtattiam,      At    I  later  jHTi.nl,  when  the  salivriry 

glands  become  the  scat  of  [Kiin  and  ■veiling,  a  lcrvi  turbid  Iftllfe  is 
secreted,  which  often  contains  a  much  smaller  amount  of  solid 
constituents  than  normal  salirt]  it  is  still  alkaline,  and  sul- 
phocyanidc  of  potassium  Is  mow  often  absent  than  present;   it    || 

I  rich  in  fat,  and  often  in  murus-rurpusclcs.     We   htVB  already 
::il  tlic  presence  of  mercury  in  this  variety  of  saliva. 

In  conclusion,   we   must  mention   mih\  •-,■</ 
products  of  this  a  :  they  have  been  very  often  analysed, 

and  hare  been  found  to  contain  more  carbonate  of  lime  than  any 
uthcr  kind  of  concretion.  As  we  hu\c  already  shown  that  the 
saliva  ercu  of  carnivorous  animal*  holds  in  solution  no  inconsider- 
able quantity  of  lime  in  combination  with  organic  matter,  and  that 
tike  lime  is  very  readily  separated  from  this  compound  as  a 
carbonate,  we  have  no  difficulty  in  comprehending  the  mode  of 
formation  and  the  COOftitutiofl  of  these  concretions. 

The  (jiui.if ily  'jf  tafizxi  c-rcrttcd  M  a  giwa  time  is  a  point  regard- 
ing which  there  ia  a  tolerable  .■■..iiicukiir.-  ^%\  the  statements 
of  author*,  although  we  cannot  regard  it  as  definitively  established; 
for  most  writers  haie  based  their  calculation!  on  the  data  of 
Mitschcrlich,  which  refer  merely  to  the  parotid  accretion  of  a  man 
labouring  under  disease.*  The  patient  in  the  case  referred  to,  after 
collecting  the  saliva  in  the  mouth  for  i'  miautee,  ejected  (torn  it 

•  |  Mumum  ihoaU  ban  martlanafl  Uiot  in  this  cast*  the  patient  U*l  a 
rarotwt  fiiiuU,-t..  K.  r>J 
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MN    discharged   by    the    fUtuls;    moreover    Mi  ch   never 

«if  the  parotid  accretion,  except  uoder 
definite  relations  and  in  given  time*.  Now  if  we  assume  that  the 
above  ratio  of  the  pnrutid  wcrction  to  the  ancre:inn  of  tlie  otner 
salivary  organs  is  constant,  which,  howerVi  i.n  more  than  doubtful. 
we  may  calculate  the  quantity  of  sahv*  which  will  be  secreted  to  a 
time,  or  under  definite  physiological  relations.  Under 
ordinary  circumstances  (that  is  to  say,  on  the  common  bospiul 
diet)  Miischi-ilirh  found  thai  the  qaantitj  "f  the  parotid  talis  a  in 
S4  hours  varied  from  <C'S  to  74'cJ  grammes.  Assuming  tlic  aWe 
ratio  of  the  parotid  secretion  to  that  of  the  other  sources  of  tke 
Ift  to  be  constant,  the  whole  amount  of  saliva  from  the  ni 
salivary  glands  and  the  buccal  mucous  mcmhnmr,  would  amount 
on  an  average  to  473  gtfiimno  in  2-1  hours.  Burdach*  calculates, 
from  Mitschcrlich's  data,  that  the  snhva  secreted  by  on  adult  m 
VI  bom  amount*  to  10  ;German)  ounces  (=  255  grammes). 
Valcntint  assumes  the  quantity  at  from  216*4  to  3tG*3  grammes; 
Domic  t  fixes  the  quantity  at  390  grammes,  and  Thomson  $  si 
only  [9216  groins  orj  '210  grammes. 

Jacubowitsch  lias  determined  in  dogs  the  quantities  of  saliva 
which  he  could  collect  from  each  set  of  salivary  glands  in  sn 
hour;  from  the  tno  parotid!*  bfl  obtained  L9'2  gramme*,  iron, 
submaxillary  glands  SS'S.J  grammes,  and  from  the  orbital  ami 
lingual  glands,  and  the  bnccnl  mucous  memhrnnc.  2V84  grammes. 
We  Qui  draw  no  conclusions  from  these  data,  regarding  tin*  quantity 
of  saliva  secreted  in  *  normal  state  in  a  ii-  ime  ;  for,  indepen- 

dently of  the  circumstance  that  nothing  is  stated  regarding  the 
siase  or  the  might  of  the  dog,  we  know  from  his  numerical  state- 
ments, that  Jucubowitsrh  employed  dogs  of  various  sires  in  lib 
experiments,  so  that  the  fluid  was  collected  under  such  peculiar 
eondltioafij  thel  I  comparison  of  it  with  tlie  quantity  of  the 
secretion  in  the  normal  stale  is  impossible.  Jacubowitsch,  however, 
arrived  at  the  interesting  result,  that  to  whatever  extent  iln- 
quuntiticM  of  the  saliva  secreted  by  the  different  organs  may  vary, 
tJM  •Plid  constituents— both  the  organic  and  the  inorganic  sub- 
-omcunt  to  very  nearly  the  same  from  all  three  of  the 
sources;    thus,  in  the  quantities   above  given   of  parotic  . 

•  l-l.j~ol.llJ.  I,  8.  277  ft' 
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maxillary,  and  sublingual  saliva,  the  solid  constituents  amount 
tu  very  uwirly  the  Hamr,  that  U  to  say,  In  alxiutO-SSfl  of  a  gramme, 
of  which  0*080  is  organic  and  0*152  inorganic  matter. 

All  dt UTii.tnutiona  of  the  quantity  of  saliva  secreted  during  a 
more  prolonged  interval  (as,  for  instance,  21  hours),  must  at  most 
he  regarded  as  merely  approximative,  since  the  activity  of  tho 
salivary  organs  is  dependent  on  very  dilTercut  InlfaonflM  and  con- 
ditions. Tlic  most  common  cause  exciting  a  copious  discharge  of 
saliva  is  the  mastication  of  food  ;  it  depends,  however,  very  much 
on  the  nature  of  the  food,  whether  much  or  little  saliva  is  effused 

•  the  buccal  cavity;  dry  and  hard  food  Inducing  a  more  copious 
flow  of  saliva  than  food  which  is  moist  and  soft;  indeed,  the  mere 
motion  of  the  lower  jaw  excite*  tho  act  of  secretion,  and  hence, 
speaking  or  singing  is  always  accompanied  by  the  secretion  of 
saliva.  That  chemical  Irritants,  such  an  are  present  in  acid  and 
aromatic  articles  of  food,  and  mechanical  irritation,  such  as  tick- 
ling the  palate,  often  produce  an  immediate  secretion,  is  us  well 
known  as  that  certain  psyehieal  influences  always  produce  a  similar 

effect.  It  is  especially  iinjior'atit  LO  observe  ilia;  after,  the  use  of 
food,  the  secretion  continues  for  along  time  ;  a  phenomenon  which 
appears  not  to  be  so  referable  to  the  irritation  transmitted  to  tho 
salivary  gland*  from  tho  buccal  cavity,  as  to  the  communication  of 
nervous  action  from  the  stomach  during  the  process  of  digestion; 
for,  on  introducing  food  into  tin-  Momm-li.  either  through  agastric 
fistula,  or  by  means  of  an  clastic  tube  in  the  oesophagus,  wc  observe 
that  the  secretion  of  gastric  juice  is  accompanied  by  a  copious 
effusion  of  saliva. 

In  order  tO  determine  the  quantity  nf  saliva  rrquircd  for  diflerenr. 

da  of  food,  experiments  have  been  instituted  by  Magcndic  and 
Ilaycr,*  by  Lassaignc.t  and  by  Bernard,!  on  horses.  The 
oesophagus  was  exposed  and  opened,  and  the  food  which  the 
animals  had  swallowed  was  intercepted  and  removed.  From  these 
ic-nts  it  followed,  that  straw  and  hay,  as  they  pass  down  the 
oesophagus,  arc  mixed  with  four  or  five  times  their  weight  of 
saliva,  whilst  seeds  abounding  in  starch,  as,  for  instance,  oats,  arc 
mixed  with  an  equal  quantity,  or  perhaps  one  and  a  half  times  as 
much  of  saliva,  and  fresh  green  fodder  with  only  half  ItJ  mrfghl  ; 
and  that  food  mixed  with  water  seems  to  take  up  scarcely  any 
saliva.      Hence  it  appears  as  if,  when  food  is  taken,  tho  secrc- 

•  Corayt.  rend.  T-  II,  p.  00t. 
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lion  of  saliva  is  only  dependent  on  it*  nature,  and  as  if,  vl»en  fluid 
or  moist  food  is  taken,  the  glands  arc  not  paociteJ  to  activity.  We 
must.  howBffltj  assume  with  Frenchs,  that  even  in  a  state  of  per- 
fect repCeB>the  secretion  of  saliva  is  not  totally  suspended ;  for 
nit  linu^ti  Mitschcrlieh  found  scarcely  a  trace  of  saliva  cscipiag 
from  the  fistulous  openings  in  the  jKiticnts  on  whom  he  r.xjxTJ- 
merited*  when  they  had  fasted  for  some  time  and  were  in  a  stated 
perfect  repose,  and  although  we  observe  scarcely  any  secretion  is 

•>ea  in  whom  a  fistulous  opening  has  been  established,  when 
they  have  not  been  supplied  with  food  for.  some  i  nic,  we  cannot  sup- 
pose that  die  process  of  secretion  is  ibaohtterj  Mispendcd  in  these 
any  more  Than  in  other  glands.  Moreover  wc  can  form  no  opinion 
regarding  the  normal  secretion  in  a  stale  of  relative  repose,  frosn 
rlir  farts  that  during  stop,  when  the  head  is  inclined  forwards,  and 
in  panljail  of  the  facial  in  i. lies,  vilnai*  accreted  in  iuj  sp. 
quantity,  since  in  both  those  oases  the  almndancc  of  the  aceretioo 
is  dependent  on  peculiar  conditions. 

Physiologists  have  ever  held  the  most  varied  opinions  regard- 
ing  the   phys'whyicul   value  of  the    saliva.     We    must,    however, 
regard   the  salivu  as  essentially  fulfilling  a  threefold  object  of 
mechanical,  |  bJm  mieal,  and  a  dynamical  nature. 

The  mechanical  object  is  *o  munifest.  that  no  one  has  ever 
seriously  doubted  it  ;  for  it  is  obvious  to  our  senses,  arul  requires 
no  demonstration  to  convince  us  that  the  moistening  of  dry  foal 
in  mastication  serves,  on  the  one  hand,  the  better  to  adnpt  it  for 
deglutition,  and,  on  the  other  hand,  to  separate  the  particles,  and 
dm  allow  them  the  more  freely  to  be  acted  on  by  the  other 

digest  i\e    Blddta       Formerly,    however,    the    "hole    value    nf    the 

saliva  was  limited  to  this  function  ;  and  Bernard  recently  believed 
that  he  had  proved  this  view  to  be  correct  by  the  experiments  to 
which  wo  have  alluded.  He  maintained  that,  the  parotid  saliva,  hr 
its  thin  fluid  property,  serves  to  moisten  the  food,  while  the 
tough  and  viscid  secretion  of  the  submaxillary  glands  nfl'ortl*  a 
mucous  investment  to  the  masticated  food,  lubricates  it,  and  thus 
adapts  it  for  deglutition. 

We  have  Jilrendy  seen  that  the  secretion  of  the  gubmsxillsrr 
gland*  is  distinguished  by  its  risciditj  and  toughness  from  the 
parotid  accretion,  and  even  that  infusions  of  these  ylands  ditFrr  in 
the  same  manner.  In  reference  to  this  circumstance  Bernard 
QOtiotfl  the  fact  in  comparative  anatomy,  that  those  animals  which 
swallow  tfbeir  food  without  masticating  it,  as,  for  instance,  serpents, 
birds,  and  reptile*.,  possess  no  parotid  glands,  or  at  most  only 
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rudimentary  organs,  while  their  submaxillary  glands  for  the  elabo- 
ration uf  murus  axe  fur  the  most  part  v«-ry  well  developed. 

The  chemical  function  of  the  saliva  is  a  subject  on  which 
different  observers  have  hold  very  different  views.  Lcuchs  was 
tbe  first  who  was  led  by  experimental  inquiry  to  the  discovery 
that    starch     is    gradually  <1     into    sugar   by    the    iOtioD 

of  the  std'na.  Subsequent  irupiirvr*  who  have  repratr:l  im-  experi- 
ment* in  some  instance*  confirm,  and  in  others  deny,  the  accuracy 
of  bis  vim.  Wright,  who  bases  his  view  on  a  large  number  of 
■Eperiments.  speaks  very  decisively  in  favour  of  the  chemical 
action  of  saliva  cm  am\ laceoua  food;  ami  Iinlivii.  Mi.dhc* 
believed  that  he  had  actually  discovered  the  substance  in  which 
this  raetainorphie  power  solely  or  for  the  most  pnrt  resides,  and 
gare  it  th«  name  of  tiilivanj  HattOM,  Several  observers,  having 
failed  in  attempting  to  confirm  the  views  of  Wright  and  Mmlhe, 
have  directed  their  attention  to  the  individual  secretions  of  the 
different  gland*.  Mairendie  was  the  first  who  discovered  that 
neitber  the    paroti  1  nor  the  submaxillary   accretion  exerts    any 

m  on  starch,  but  that  the  cumnion  OT  mixed  saliva  dfthehOTU 
converts  both  crude  and  boiled  March  into  sugar  at  the  tcinpc.ru- 
turt  of  the  animal  body  ;  Bernard  attributed  this  um.pie*;ifnable 
pro|>erty  of  the  mixed  saliva  {whether  obtained  from  man,  the  dog, 
or  the  horse),  solely  to  the  buccal  secretion,  while  Jacubowitsch 
has  adduced  CXmvinelng  evidence  that  this  secretion  jdiiiie  dors  nut 
possess  the  above  property  which  exists  only  En  the  mixture 
(whether  arti6eml  or  natural)  of  the  accretions  of  the  buccal 
mucous  membrane  and  the  aalivary  gland*.  It  can  therefore  DO 
longer  \u:  doubted  thai  the  saliva,  in  the  normal  condition  in  which 
it  is  mixed  with  the  food,  possesses  the  property  of  converting 
starch  into  sugar.  Wc  by  no  means,  however,  agree  with  Roeaf  in 
regarding  the   buccal  cavity  as  the  stomach  for  vegetable  food. 

n  under  the  nUHt  favourable  circumstances  we  cannot  rich  ri  a 
of  sugar  in  a  mixture  of  saliva  mid  boiled  starch,  in  less  than 
from  5  to  10  minutes;  nnd  hence,  if  the  conversion  of  amylaceous 
matter  into  sugar  be  the  physiological  function  of  the  saliva,  its 
action  must  not   be  confined  to   the   short  time  in  which  the  food 

■Irtl  in  the  mouth,  but  must  also  be  continued  hi  the  stomach 
and  intestines.  Now  we  may  readily  convince  ourselves  that  this 
is  really  the  case,  by  oheanfag  what  occurs  in  an  animal  b  whom 
a  gastrie  fistula  baa  been  established  ;  for  while  pure  gastric  juice 

•  Coaipt.  r«iid.  T.  ifO,  pp,  2-17,  367,044,  ct  I486, 
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cxcrta  no  action  on  Bun  H  detected  by  the  ordinary 

means  in  the  stomach  of  the  animid  in  10  or  15  minute*  after  k 
has  swallowed  balls  of  »r  after  they  have  been  hlrodeord 

through  tin-  fi»tulo.  Hence  it  cannot  be  doubted  that  the  salrra, 
u(ttT  it  ku  been  mixed  with  the-  other  animal  secretion*,  con- 
tinue* to  exert  ks  action  on  the  amy  intra  in  thr  digestirr  canal. 

NotAeithstnndingthe  evidence  which  has  been  .uMucrrl  to  prove 
tint  the  inUrs  exert*  this  action  on  starch,  there  arc  other  facts 
which  seem  to  show  that  we  must  not  assign  to  -.t  an  extreme 
importance  in  the  digestive  process  in  general.  For.  even  if  «e 
do  not  admit  the  conclusiveness  of  Rurficr's*  experiment*  in  which 
he  extirpated  all  the  salivary  glands  of  a  rabbit,  aacl  afterwards 
rfed  no  disturbance  of  tlic  digestive  system,  and  no  imperfec- 
tion in  the  iimuiMoiu  yet  on  the  following  poundl  we  must  regard 
Ab  action  of  the  ^alivu  »<  »  mhiumv1i.ii  limited  one i  the  quae 
of  the  saliva  which  is  secreted  i»  altogether  independent  of  Use 
quantity  of  March  contained  in  the  food,  and  ts  extremely  small 
i  hue  latter  is  taken  in  a  fluid  form  ;  when  food   whleh  lias 

p    thoroughly    moistened  is  awallovred,   there  is  only   a   very 
slight  accretion  of  saliva;  liipiid  and  moistened  foods  remain  in 
thi   »tunmdi    ■  ■  short  i  Hxae,  thai  i  perfect  conversion  of  the 
starch  into  sugar  in  this  organ  i-  impossible;  nature  has,  honeTcr, 
provided  a  accretion  which  is  poured  into   the    duodenum — Use 
panereado  juice.  watch  posses  tei  the  power  of  effecting  (Ui 
Version  of  starch  into  sugar  in  u  far  higher  ilcjicc  tlmn  the  s*': 
animals    (fishes,    for    instance)    which    swallow    amylaceous    food 
without  mastiostfcag  it,  possess  for  the  most  part  such  rudimentary 
salivary  glands,  that  the  secretion  from  them  can  hardly  be  taken 
into  consideration.     But  even  lIic  pancreatic  juice  is  not  genr. 
Millkienl  to  effect  the  perfect   metamorphosis  of  the  March  \  the 
conversion  proceeds  so  slowly  that  we  can  almoat  always  detect  a 
considerable  quantity  of  starch  in  the  excrements    not    Qtxrj 
carnivorous   but  also  of  herbivorous  animals,  after   the   In 
of  amylaceous  food.     Ilcncc  it  appears   very  much  to  depend  uii 
the  subjective  Opinions  of  different  writers,  whether  a  greater  Of 
lesser  importance  in  this  point  of  view  be  attributed  to  the  saliva; 
in  no  GMBj  however,  should  the  function  of  the  saliva  a*  a  Modi 
fying  agent  be  overrated. 

This  is  a  subject  on  which  special  observations,  experiments, 
and  criticism,  are  peculiarly  needed;  and  it  is  by  the  neglect  cf 
tlii*  modfl  of  Inquiry  that  HOC  of  the  beat  observers  have  been 

■   Rhftin.  Blxlt.  ltd.  I,  *  U 
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erroneoualy  led  to  adopt  the  most  extreme  ' ';»<*  diuioulty 

of  forming  a  decided  judgment  without  a  spocial  investigation  will 

be  best  seen  from  the  following  hisrmuul  iketCD  of  the-  fasti  winch 
have  been   accumulated   in   reference!   to    tin*   subject     Wright,* 
whose  views  are  baaed  on  a  large  number  of  cxpmnn.iiis»  is  one 
of  the  strongest  supporter*  of  the  digestive  power*  of  the  saliva; 
and  It  brmeii]  entire)]  coincided  in  this  vJewj  but  all  apari- 
menta  and  results  bearing  on  tins  point  must  onlj  l»-  adopted  nth 
Uie   greatest   caution,  for  there  ia  no  analytical   inquiry  in  wbi 
under  apparently  precisely  similar  relation?,  the  name  oxperin.i  m 
so  often  yield*  diHerent  results,  and   In  which   quantitative   dcicr 
uinatious  so  invariably  jn  i-.rit  a  want  of  uniformity.    Thus* 
quantities  of  starch  converts  I  \-  \  m  contemporaneous  expe- 

riments with  the  same  saliva,  and  at  perfectly  aquul  umperatures, 
are  often  extremely  different.  Evan  when  there  is  only  a  very 
imall  quantity  uf  starch  in  relation  to  the  saliva,  ire  aknoat  always 
find  that  the  whole  of  it  has  not  undergone  conversion  into  sn. 
as  was  observed  by  Jacubowitad) ;  it  ia  only  after  a  very  consider- 
able time,  seldom  before  from  16  to  24  hours  have  elap»ed,  that 
we  tiud  tin  nrhole  of  the  starch  changed ;  and  then  the  starch  is 
not  merely  contorted  into  sugar,  hut  this  latter  substance  has 
already  undergone  further  changes,  and  hat  pwn  rise  to  I 
formation  of  lactic  acid — a  change  which  often  OOK&mencea  Prbill 
verv  lar>;e  quantities  of  starch  still  I  Dfl  dll  unchanged.  Wo  must 
further  ben  in  mind  that  many  other  ani  nal  lubatanoaa  under 
certain  conditions  possess  a  similar  power  of  converting  starch 
into  suj^ar.  Lu-big  long  ago  observed  that  gelatin  and  albuminous 
and  gchttigenous  tissues,  when  they  had  been  lying  in  a  state  of 
moisture,  and  exposed  for  some  tuna  to  the  atmosphere,  pOMftllfrrl 
the  property  of  effecting  this  change.  Magen&e}  subsequently 
convinced  himself  that  infusions  of  cerebral  tissue,  of  heart,  liver, 
lungK,  and  spleen,  possessed  to  a  certain  degree  the  power  of  con- 
verting starch  Into  dextrin  and  sugar ;  he  likewise  found  that  tfaa 
serum  uf  blood  at  40°  posseascd  this  property,  and  that  boiled 
starch  was  converted  into  sugar  even  in  the  circulating  blood  of 
the  Using  animal.  Hanoe  Bernard^  merely  repealed  tin*  cxpori- 
I  Liebig  and  Magcndie,  when  In-  exposed  welUprepared 
and  cleaned  buccal  muni  i.  :nrinbmae  to  the  air,  and  subsequently 

ts  rbb  IM    .;,  s.  i'ii-i--.\  iM.:w,  a  laaff. 
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observed  iw  notion  OB  starch.     These  facts  cannot,  however,  be 

placed   in  comparison  willi   the   action  of  ihe  mixed  saliva,  which 

not  require  any  Ionic  exposure  to  the  atmosphere  in  order  to 

acquire  tin*  property,  and  is  only  exceeded  in  this  |>ower  by  U* 

tan  of  germinating  seed*  and  hy  the  pancreatic  juice. 

Anntlii  i  point  which  must  Appear  doubtful  to  those  who  lisie 
not  experimented  for  themselves,  is  the  question  whether  acid 
saliva  has  the  same  saccharifying  force  as  the  alkaline  secretion— 
a  view  most  positively  denied  hy  Sebastian.  Wright,  and  Bernard; 
and  ax  confidently  iis!wrte*d  liy  JaoubowitaCs  and  FrvricJi*.  In  my 
former   experiments  I   failed,   like  the    first-named   observers,  in 

tin:;  tin'  OOtmralon  of  starch  by  saliva,  and  notwithstanding 
ti  ■•■  ddH  careful  inquiry,  I  have  been  unable  to  detect  the  causa 
of  that  failure;  hut  In  my  more  recent  experimental  when  1  have 
allowed  saliva  treated  with  acetic,  sulphuric,  hydrochloric,  or  nitric 
odd,  to  ad  on  cither  crude  or  boiled  starch,  I  have  always  observed 
a  tolerably  rapid  formation  of  sugar,  and  hove  convinced  myself 
tit  ji.-i.U  can  no  more  impede  the  digestive  power  of  the  safcm 
than  alkalies  can  promote  it.  It  u  therefore  certain  that  mixed 
saliva,  whether  it  be  alkaline  or  Arid,  acts  on  starch  with  equal 
energy  at  equal  temperatures.  Trammer's  sugar- test  cannot  be 
directly  applied  in  this  investigation,  for  French*  has  shown  hy 
an  Interesting  experiment  that  suboxide  of  copper  is  immediately 
separated  when  saliva  and  starch  are  boiled  with  potash  and 
sulphate  of  copper;  we  must,  therefore,  remove  any  starch  or 
dextrin  that  may  remain  in  the  filtered  fluid,  by  treating  it  • 
alcohol,  before  applying  Trommer's  test,  or  we  must  adopt  some 
uther  means  of  demonstrating  tin-  presence  of  sugar  in  the  mixt 

The  albuminous  substance  occurring  in  the  saliva,  to  whicli 
Miallie  has  given  the  name  of  Diastase  8titnairet  is  undoubtedly 
similar  in  many  respects  to  diastase;  but,  on  a  rigid  examinal 
the  two  substances  are  found  to  be  altogether  different.  Miallie 
obtains  Una  salivary  diastase  by  precipitating  human  saliva  with 
nhsohitc  alcohol.  On  referring  to  the  composition  of  saliva,  it  i» 
envy  to  perceive  that  the  substances  which  will  be  precipitated  by 
:■!  '  iliol  ;trc  chiefly  ptyalin  and  mucus  with  a  quantity  of  salts,  and 
it  is  in  the  mixture  of  these  substance*  that  Miallie  thinks  that  he 
has  found  the  active  principle  of  the  saliva.  In  experiments  with 
this  mixture,  1  have  altogether  failed  in  obtaining  evidence  of  tie 
cxtraurdintf]  powers  which  were  attributed  toil  by  Mialhe  (who 
maintains  that  1  part  can  rapidly  eflfeot  flu-  metamorphosis  of  8000 
part*  of  starch  at  a  temperature  uf  37rtj;  and  although  I   formerly 
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believed  that  I  hud  obtained  a  somewhat  similar  result,  1  have 
since  convinced  myself  that  the  metamorphosing  force  u  neither 
concentrated  in  the  admixture  of  substances  indicated  by  Murine 
or  by  myself,  nor  pjrt  of  the  extractive  mat  ten 

of  the  sabra.  In  the  mean  time,  it  would  be  unscientific  to 
neglect  all  inquiry  regarding  this  peculiarity  of  the  saliva,  «.r 
rather  of  one  of  ita  constituents,  ancl  to  rest  satisfied  with  the 
fiction  thbt  all  txciler*  of  hnuefitntion  are  sulisifciurr*  undergoing 
changes,  and  that  such  substance*  arc  incapable  of  being  submitted 
to  chemical  exhibition  and  investigation.  All  fictiODI  that  close 
the  duor  on  inquiry  are  to  |M  rejected,  unless  they  admit  of  a 
logii  It    Schwann,   Wasmann,   and   others,    had 

remained  satisfied  with  the  conviction  that  tin-  chim-  of  the 
digestive  power  of  the  gastric  juice  did  not  admit  of  being  investi- 
gated, we  should  not  have  advanced  very  far  in  the  knowledge  of 
the  process  of  digestion.  We  can  hardly  condemn  an  inquiry  into 
the  hypothetical  diastase  of  the  saliva  as  ahnurd  ;  for  the  saliva 
does  not  lose  this  property  cither  by  the  action  of  heat  or  eleo  <  I, 
and  pepsin  sdmilarly  retains  its  power  even  after  having  pre- 
viously been  combined  with  salts  of  lead.  This  much,  however,  is 
certain,  •    jiryalin   obtained     by    ft?  reel  in       fi      'lift,   and 

tYriylit,  was  fuuud  in  ell  cases  to  be  deficient  in  the  puwer  of 
cun verting  starch  into  sugar. 

After  it  had  been  demonstrated,  as  already  observed,  first  by 
Magendie,  and  subsequently  by   Bernard,  that  the  secretions  of 

le  of  the  salivary  gland*  did  nut    rvni    .m\   inctamorph  i    eetUfl 

starch,  JarubowiUrh,  under  the  direction  of  Didder  and 
Schmidt,  prosecuted  some  admirable  experiments  on  this  subject, 
which  we   do   not   think   it  will   be   irrelevant   to  notice  at  some 

iii  it.  the  preaeni  place.  He  oonvinoed  himself,  by  hindering 
the  How  of  the  MCffltione  erf  the  parotid  and  submaxillary  glands 
from  cnterinr,  into  the  mouth  of  o  doss  that  the  mere  secretion 
of  the  mucous  membrane  of  the  mouth  (contrary  to  Bernard's 
aseaTfion)  was  unable  to  convert  starch  into  sugar.  Hut  whee  hi 
tied  th*  duets  of  01  U  |  Kogle  puir  nf  i»hinrls  (excluding  only  tin- 
secretion  from  the  parotid  or  that  from  the  submaxillary  gland*),  and 
suffered  the  dog  to  WCOfqr  ufter  the  operation,  and  then,  according 
to  Bernard's  method,  as  already  described,  digested  star.  1 1 
the  saliva  ex  ii' I  ;n-  I  run  the  open  mid  depressed  mouth  of  the  do^r, 
eosne  of  the  starch  was  converted  into  sut;ur  hi  the  course,  of  five. 
-tes.  The  starch  was  also  quickly  metamorphosed  v.lun 
brought   in   cor.turt   with    an    artificial    admixture   of   the  above- 
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mentioned  glandular  secretions  and  buccal  or  oven  nasal  raoou. 
(The  naaal  mucus  alone  did  not  possess  thas  property).    A 
of  the  secretion*  of  the  parotid  and  submaxillary  glands,  without 
my  mintlloii  frOB3  the  mucous  membrane,  was  fitttfadj   A   fil 

in  Ail  property* 

To  prove  that  the  action  of  the  snhva  on  starch  is  continued*  b 
the  stomach, the  same  author  instituted  ike  following  experiment: 
in  one  case  he  fed  a  dog  in  whom  a  gas'<  id  been  esta- 

bKahtx^upon boiled  starch  uflera  twelve  boras'  R  *t;  reiwatcu1  exf*- 
riraenU  showed  that  the  content*  of  the  stomach  which  were  d»* 
charged  from  the  Batata  contained  auger.  In  another  case  Jsea- 
bovitaeb  introduced  boiled  starch  through  a  ti*tulou$  opening 
the  N(iniiiti'h  of  t\  dog,  in  whom  tin-  rvrrcrury  iluct.s  i»f  the  salivary 
gland*  had  been  tied  ;  but  here  he  could  not  discover  any  trace  of 
augar  in  the  contents  of  the  stomach  after  n  prolonged  period. 

Wright  attaches  n  very  high  degree  of  importance  to  the 
alkalinity  of  i  n  both  ilnring  insalivation  and  during  gastric 

digc*tion,aiitl  ascribes  t.o  it  a  \rc.oml  i  bcmical  function,  'ix.,  that  of 
saturating  Ihe  excessive  quantity  of  neid  introduced  into  the 
stomach  or  formed  within  it.     it   i  ly  an  undeninblc  fact 

that  alkaline  saliva  i*  secreted  after  the  ingestion  of  acid  food;  bat 
tin*  al.so  occurs  when  highly  seasoned  food,  spud  or*,  xr*l 

other  athnulatit-t  li.v.  <•  bn  ;i  I.tlvcn,  wliir.h  cannot  have  been  ntttl  I 
or  combined,  like  the  acids,  with  the  alkali  of  the  saliva,  h  U 
IKtreiiicK  doubtful  whether  the  object  of  this  secretion  is  to 
saturate  the  free  acid,  since  our  experiments  icue  in  general  ratlifr 
tended  to  show  that  an  excess  of  acid  in  the  htuiiiarh  is  less 
injurious  to  the  digestion  of  r.itr«o-n«,i.n  Milntanccs  than  any 
deficiency  in  its  quantity.  Fm  the  present,  therefore,  ire  must 
rest  Satisfied  with  admitting  that  as  the  saliva  constantly  become* 
alkaline  during  or  after  eating,  even  in  those  cams  in  which  it  was 
acid  before  the  ingestion  of  food,  and  ns  moreover  its  alkalinity 
increases  after  taking  indigestible  or  acrid  substances,  the  alkali 
probably  contributes  to  promote  the  function  of  the  saliva,  although 
we  must  leave  it  to  future  enquirers  to  determine  the  manru  I 
which  this  object  is  effected. 

Wright  IBpporti  hi*  assertion  by  nn  appeal  to  his  own  expe- 
rience;  ho  fouyd  that  the  effect  of  spitting,  after  having  partaken 
of  a  full  meal,  was  id  war  to  induce  nn  abundance  of  acidity  with 
Bunch  pain  in  the  stomach,  and  a  corresponding  alkalinity  in  the 
saliva. 

The  saliva  exerts  no  mcUmorphic  action  on  any  of  the  carbo- 
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hydrates  excepting  starch :  canc-sugnr,  gum,  vegetable  mucus 
(haxsorin),  nnd  Dftflnlwc,  remain  unchanged  in  flic  saliva  ;  it  ix  only 
in  certain  species  of  sugar,  and  after  long-continued  digestion  at 

:  ;h  temperuture,  that  we  observe  the  formation  of  lactic  and 
•  ■quen-.ly  of  butyric  acid. 

Tlie  saliva  exerts  no  action  whatever  on  albuminous  and 
gdati'-i  noua  food;  its  utmost  i-flVct  being  to  relax  l.heir  tissues  like 
pure  water,  and  thus  to  render  them  more  accessible  to  the  action 
i>!  the  gUtrifi  i 

Wrtjht    tboogbf    he    bud    convinced    himself   from   numerous 

experimenti  thai  Beah  ianftened  and  rendered  Lender  in  its  tex- 
ture murh  more  rapidly  when  digested  with  sali\a,  than  vlirn  it  is 
subjected  to  the  action  of  water;  he  further  oondoded  from  these 
and  ftimila?  experiments,  that  the  saliva  contributes  essentially  to 

the  digestion  of  animal  rabataneaai  but  Jaoobowftadi  and  Frerieha 

have  recently  shown  b\  their  more  accurate  and  well-toted  expe- 
riments, tliat  this  view  is  utterly  erroneous. 

Bernard  and  Barreawil*  believed  that  they  were  justified  from 
some  of  their  experiments  in  laying  down  the  following  propo- 
sition -  ttLe  Mir  gtfltrHgne,  la  fluide  pancreatique  si  la  BftUve, 
penfcniJL'iit  un  nieme  principc  or^sniquc,  actif  duns  la  digestion  : 
■t  Beulen  ant  la  nature  da  la  reaction  chimiquc,  qui  fail 
diflcrcr  le  role  phj  siologiquc  <le  chacon  da  oaa  hquidea,  et  qui  deter- 
mine leur  aptitude  digestive  pour  tel  mi  tel  prineipe  alimcntaire.  ' 

If  this  \k-w  hud  iit<i    bc<  .1   fully  controverted  by  the  admirable. 

crimciit*  of  Jacubowitsch  and  Frcrichs,  itl  untennbility  WOuld 
ve   h  iPeat  to  every  one  on  a  mere  repetition  of  Bernard 

and  Burreawil's  experiment*. 

Liebig  1  I  -.red  that  the  saliva  niny  be  designed,  from  its 

1  -tii -i  to  fio thing,  to  convey  atmospheric  air  into  the  stomach 
■nd  intestinal  canal.  Wright  and  others  subsequently  to  him 
bffre  shown  that  starch  is  metamorphosed  by  saliva  obtained  by 
feXptOtOration,  (which  has  rtm-n  ipu-nlly  been  sufficiently  exposed 
to  the  action  of  the  air.)  without,  further  access  of  oxygen;  and 
Valentin t  has  very  correctly  stated  that  oxygen  is  not  necessary 
for  the  digestion  of  animal  substances  by  the  gastric  juice — facts 
which  have  been  advanced  in  refutation  of  I. icings  view;  but  it 
should  be  borne  in  mind  that  these  experiments  were  not  con- 

led  with  such  accural  \  aa  to  exclude  all  acoeaa  of  oxygen,  and 
they  cannot  therefore  be  advanced  as   sufficient  evidence 

'  Conij:     ■  l        r.SlfV*M. 

+  |*hrb.  d  FlyaM.  d— Meawaen      Ud    1  H 
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aaainst  the  accuracy  of  Licbig**  view  ;  there  are,  moreover,  a*  a* 

know,  certain  proctanrx,  as  for  instance:  the  thiols  feruiciita6oa,in 
which  it  rcquirc!i  the  greatest  exactitude  of  observation  t< 
strato  the  necessity  of  a  slight  access  of  oxygen.    Then  flgwn,  tfct 
Em  that  only  mixed  sabva,  that  "u  to  say,  saliva  wlnrii  has  bora  in 
i  in:!  ir,  ih  rajiahle  of  metamorphosing  starch, 

apcaks  rattier  in  favour  of  Liebi^'a  %icw  than  against  :n  d 

the  oxygen,  which  undoubtedly  paaaea  into  the  prima  viat  with 
the  saliva,  exerts  no  effect  upon  the  process  of  digestion  in  the 
stomach,  the  use  of  tin*  gas  in  the  intestinal  canal  may  rr 
Im  i.iidrrxtond,  slthough  it  cannot  be  specially  demonstrated.  We 
know  that  gases  axe  present  in  the  intestinal  canal,  and  that  these 
gases  are  rich  in  carbonic  acid  nnd  often  alio  in  hydrogen  com- 
pound*. The  formation  of  the  latter,  whose  passage  into  the  Wood 
unuld  he  follnvrril  liy  very  injurious  results,  must  nt-xv-iaaariU  be 
greatly  limited  by  the  presence  of  free  oxygen.  According  t* 
the  laws  cif  the  chfbiMori  of  gases,  the  presence  of  oxygen  in  tiie 
•ntestiues  must  diminish  thr  withdrawal  of  oxygen  from  the  blood 
and  tin-  Bappij  of  carbonic  acid  and  hydrogen  to  tliat  flunl, 

tVrighl  conaidera  that  one  of  die  moat  prominent  function* 
OJ  the  saliva  ia  it*  supposed  pro|>crty  of  serving  as  a  necessary 
stimulant  to  (he  $tomach9  and  thus  promoting  tli*  digestive  process. 
W'c  bare  already  frequently  expressed  our  dissent  from  the  djnsa* 

>f  explanation  i»f  plixMnhnrjcal  phenomena;  according  to  Oil 
view,  even  tiic  nerves  cannot  act  independently  of  chemical  changes, 
and  if  we  arc  to  admit  the  control  of  dynamical  fortes  on  the 
rOQI  system,  we  must  first  establish  the  existence  of  definite 
chemical  relations  in  proof  of  Mich  an  action.  It  appear*  to  as 
altogether  inconsistent  to  attach  any  importance  in  physiological 
chemistry  to  the  obscure  idea  of  an  irritant.  When  I  intro- 
duced fresh  saliva,  through  a  fistulous  opening,  into  the  stomach  of 
a  dog.  I  observed  that  the  same  amount  of  gastric  juice  was 
secreted   us   when   other   mucous    dun!*   were   convc  a  the 

stomach.  There  is  no  indication  of  any  special  irritant  in  ex- 
periments of  thifl  kind  t  and  the  stimulating  action  of  the  saliva 
ran  h.-mlly  he  required  for  the  proem  of  gastric  digestion,  since 
solid  substance*,  and  more  especially  nitrogenous  food,  induce  a 
fur  PBflBntt  abundant  secretion  of  gastric  juice  than  pure  saliva- 

Wright  introduced  from  3  to   10  ounces  of  saliva,  through  SB 
elastic  gam  catheter.  Into  the  stomachs  of  dogs  that  had  been  kept 
fasting,  and  observed,  after  the  lapse  of  ten  minutes,  contra 
of  the  abdominal  inusclea,  uneasiness,  eructations,  and  vomiting. 
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I  did  not  perceive  any  of  these  phenomena  when  I   introduced 
h  human  saliva  into  the  stomach  of  a  dog,  through  a  fistulous 
opening,  hut  I  certainly  did  not  employ  DM  DM  at 

most ;  %ix  ounce*  nf  *  litpatOtSd  <aliva  of  a horse  were, however, equally 
veil  retained   by  the  dug.     Nur  OU  irhmioiM  he   ikducd 

from  vomiting  in  dugs,  since  they  vomit  on  the  slightest  provo- 
cation, and  frequently  devour  what  they  have  thrown  up  vitt 
experiencing  any  bad  effect  from  it.  The  quantity  of  saliva-  vhioh 
van  used  by  Wright,  and  which  could  no!  have  kireii  very  speedily 
collected,  leads  us  to  suspect  that  his  n  normal  saliva*'  was  already 
undergoing  decomposition,  and  consequently  gave  rise  to  these 
abnormal  phenomena. 

Wright   also   distinguishes   sevt  ral    passive   function*    of   tlip 
saliva;  (c)  it  assists  the  scnac  of  taste;  (6)  it  favours  the  cop 
soon  of  the  voice;    (c)  it  clears  the  mucous  memhranc  of  iln 
mouth,  and  moderates  thirst. 

We  murt  not  omit  to  mention,  at  the  clone  of  these  remarks 
on  t he  saliva,  that  Wright  believe*  he  has  continued,  by  his  ex- 
periments of  injecting  the  saliva  of  animals  into  the  blood,  the 
ancient  opinion,  which,  however,  Is  still  maintained  byEberle*m  .1 
Hunereld.t  that  the  aalil  I  of  tnnged  udmeJa,  or  of  men  in  a  violent 
fit  of  anger,  is  oapabk  of  inducing  a  number  of  highly  suspicions, 
morbid  symptoms,  and  more  especially  hydrophobia,  when  in 
durcd  into  the  b-lood.  In  the  experiments  mndc  by  Prinz  and 
myself  on  doip*.  vitfa  human  nlra  and  the  saliva  of  a  horse,  Ju  .1 
d  very  nearly  in  the  same  manner  us  Wright's,  excepting 
that  iw-  employed  onlj  altered  saliva,  «re  never  observed  any 

symptoms   of  hydrophobia,  even   in   dogs  that  suffered   from  the 

experiment,  nor   did    we    recognize,    in    the    dissection    of    these 

BflfaDvltj    l»y   of   the   pnthologico-unatoniiCil    nlu'noineu*   (as,  for 

the  stomach)  winch  are   usually  met  with  in   the  post 

mortem   r  ion  of  mad  dogs.     JucubowitscbJ  has  also  de- 

•i   tlic   most   careful   attention  to   this  subject,  and   instituted 

accurate  experiments,  which  not  only  refute  Wright's  state* 

.    .i.i   i  xpose  at   i  in*  same  time  the  grounds  that  had  led   to 

•ra  arising  from  these  ezperfaaftate    The  results 

'   J  experiments  are  as  follows:  human  saliva  docs 

not  give  rise  to  any  morbid  symptoms,  even  when  introduced  in 

large  quantities  into  fhe  stomachs  of  dags:  unfiltcred   saliva  pro- 

•  riiyniol.  der  WrJouanp      VUrxburfc,  \1&4,  S.  18. 
+  C'h«n»*  u.  Medici  a.  H.  51 
t  Op.  Cft,  p|K  42-47. 
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duces  symptoms  of  choiring  when  injected  into  the  reins: 
saliva  (which  ha*  bsW   freed   from   •  a,  and  other  rnoffho* 

logical  mbvtncea  win  fa  might  obstruct  the  capillaries  of  thcleiser 
circulation}  may  be  injected  with  perfect  impunity.  The  »lm 
collected  during  smoking  contains  cmpyreuruatic  substances, 
fl  rise  to  symptom*  of  nnrvmis  when  the  fluid  ii  injerttri 
into  the  stumarli  or  TCftnft  Hertwig*  h»>  shown,  by  nuiaerow 
ex|»crimenU.  tiiot  even  the  saliva  of  mad  dogs,  when  inverted  into 
the  stomachs  of  other  uomals,  or  when  they  are  inoculated*** 
it,  it  unable  to  prodm  *  ''iwlruphobia. 


GASTRIC    JlMCK. 

The  fluid  which  accumulate*  in  the  stomach  after  the  ingestion 
of  food*  la  iii  it*  pun  slate  perfa  ';■  clear  and  transparent,  almoit 
I  iiircly  devoid  of  colour,  having  ut  moat  bat  a  very  faint  yellow 
tint  j  it  luu  a  very  faint,  peculiar  odoilTi  and  b  scarcely  percepi 

id  taste,  and  ii  a  little  heavier  llion  water;  only  a  fc» 
morphological  elements  can  be  perceived  in  itj  and  these  consist 
partly  of  unchanged  cell*  of  the  gastric  glands,  parti)  of  the  nuclei 
of  tbtse  cell*,  and  partly  of  fine  molecular  natter,  which  U  pro- 
duced by  the  disintegration  of  these  element*).  Its  rencti* 
\ery  acid  ;  it  is  not  rendered  turbid  by  bulling;  when  neutralised 
nith  alkalies  a  slight  tuibidily  may  sometimes  be  remarked.  Tie 
gastric  juice  it  distinguished  from  moat  other  animal  fluids  by  tbc 
.  in  iini'.tau.T  tlu.t  it  remains  for  a  very  long  time  undecomposed, 
and  thai  even  when  a  fungous  growth  (mould)  lias  appeared,  it 
always  hi  ill  tvtnin>  if**  most  essential  character,  namely  if',  i 
power. 

The  b«st  method  of  obtaining  gastric  juice  in  a  state  of  tbe 
great  i  poaalbh  purity,  is  to  feed  dogs,  in  whom  gastric  nttuhe 
have  been  artificially  formed,  with  bones  which  they  can  readily 
break  to  pieces ;  in  the  course  of  from  a  to  lO  minutes  l<>  open  the 
outer  closed  extremity  of  the  tistula;  and  by  means  of  a  funnel 
ftnd  catheter  to  collect  the  escaping  juice,  and  to  separate  i 
Hit  rat  ion  from  tlocculiof  mucus,  and  any  fragments  of  food  that  may 
be    present.      It,    is,    ItOSrever,    an    objection    that  a   considerable 

*  Mtrlsjassn  uManau  Kssnttahader  Vothkraaksrit.    Rrrlln,  1829, S  136. 
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quantity  of  saliva  is  always  mixed  with  gastric  juice  obtained  in 
this  manner. 

Formerly  the  only  method  of  obtaining  gastric  jniee  b  my 
available  quantity  waa  to  feed  animals  which  had  been  for  a  long 
tiroc  kept  fasting,  and  to  kill  tbttfl  in  from  10  to  30  minutes  after- 
ward*. If  uc  employ  bones,  tendons,  or  large  pieces  of  Hcsh,  wc 
generally  find  in  the  stonuuh  of  tlie  animul  a  fcaitric  juice  which  is 
very  suitable  for  the  purpose  of  experiment,  since  il  pnss<  sscs  all 
the  properties  of  a  normal  gastric  juice  obtained  in  the  preceding 
manner ;  if,  however,  the  animals  bffTfl  been  for  a  long  time  niMiuir. 
rather  more  mucus  is  present;  this  is  the  only  difference  I  have 
ever  nhwved.  Tiedemann  and  Gmelin  used  DO  gastric  juice  in 
their  investigations  which  was  not  collected  in  this  DM toei  ;  hut 
"m  place  of  the  above-named  food  they  used  irritant  and  iiuoluble 
substances  (pepper-corns  and  pebbles). 

It  must  be  observed  that  this  method  answer*  WKJ 
en  mi  von  and  omnivnrn,  but.  not  with  herbiuira  (unless 
ruimnants) ;  for  in  the  latter,  at  all  event*,  in  rabbits,  wc  often 
find  that  after  very  prolonged  fasting  (even  after  the  animal  has 
died  from  inanition),  the  stomach  it  Mill  full  of  (he  remains  of 
food  ;  in  this  manner,  hown  er,  u  e  never  obtain  :«  purr  uastriejuiee, 
but  tine  alua)%  OOTltBIQing  snhvu,  Morcuver.it  is  obvious  that  it  is 
not  a  very  satisfactory  or  useful  method,  since  we  never  obtain 
it  more  than  n  small  quantity  of  gastric  jm-.  md  a  large 
number  of  animals  must  be  killed  in  order  to  obtain  a  sufficient 
quantity  fur  the  purpose  of  annUsis  or  experiment. 

ftjmlUnxjuii,  Bniconnot,  mid  Leuret  and  Lnsanijjnc,  obtained 
gastric  juice  without  kitting  the  animals,  by  making  them  twiOow 
sponge*  attached  to  a  string,  and  after  some  tune  uitlulrnwingthnn 
from  the  vtomach.  Although  these  experimentalists,  with  the  aid  of 
method,  made  many  beautiful  observations,  and  threw  imieli 
on  the  mysterious  digestive  fluid,  the  objections  pertaining  to 
this  mcAria  are  so  obvious  as  not  to  require  mention  ;  the  greatest 
being  that  in  this  way  we  not  only  collect  nn  impure  gastric 
juier,  but  that  the  miantity  which  we  obtain  is  alvo  very  small. 

The  third  and  best    metlioil  i*   that  which  ue  Brit   mentioned, 
depending  on  the  establishment  of  artificial   gastric  fistula*.     AJ 
Beaumont's*  moat  admirable  and   decisive  nh-rrvntiom.     n  ^istrie 
digestion,  which  were  instituted   on  a    man    in    whom   a  uastrlc 

Is  bad  become  formed,  in  consequence  of  •  gun-shut  Mound, 

♦   I  ■  ,\  Ulan  on  ilic  CSK*lrio  Juice,  ami  lh«  l'li\Kulogrof 
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arc  are  in  the  wxt  place  indebted  tn  Blondlne*  for  pr 

i  in  dogs.  [  have  not  found  the  establishment 
of  these  tiituJir  liv  tmj  means  so  cost  •  matter  as  would  he  in- 
ferred bin  Bloadlotfi  description.  A  number  of  causes  m»y 
intervene  to  prevent  the  operation  from  terminating  favourably. 
Foremost  mumipt  these.  I  may  mention  that  the  dogs  generallj 
bill  away  the  ligature  and  the  plug  to  which  the  thread  passing 
through  the  atumuch  U  fattened,  and  pull  out  the  thread,  ao  that  a 
rapture  of  the  stomach  ensues,  which  is  perfectly  certain  to  cam* 
thr  death  <if  the  urn  mid  |  mid  tht*  application  of  a  starch  bandage  ii 
seldom  of  any  use  in  preventing  thii  mischief,  unless  the  animal  be 
ao  securely  tied  that  he  cannot  move  himself.  This  cruel  pro- 
cedure must,  further,  he  continued  for  tome  lime,  since  the  subse- 
quent application  of  sponge  plugs  to  dilate  the  fistula  requires 
tqusj  precautions,  Hence,  as  far  as  my  own  experience  goes,  I 
can  only  recommend  IWdelcbcu'st  method  of  establishing  such 
fistula*,  hy  which  the  above  and   many  other  objections  to  Bload- 

loVi  procedure  ere  avoided. 

According  to  Bardclclxm,  the  following  is  the  best  method  of 
proeeedtPgi  \Vc  make  an  [noisiOB  tiro  inches  in  lengfri  from  the 
eUaafbrn  process  towards  the  umbilicus,  exactly  in  the  hncsv  alba; 
after  perfectly  separating  the  abdominal  walls,  we  open  the  peri- 
toneum for  an  equal  length,  and  with  two  finger*  seal  rach 
("Inch,  if  the  annual  has  been  fed  shortly  before  the  opt  i  very 
omplishcd) ;  we  then  form  a  fold  about  an  inch  in  length, 
(m  which  we  must  take  care  that  no  largo  hlooil-ecasals  are  run- 
ning), pass  a  ligature  through  it  with  u  strong  needle,  and  fasten 
tlir  fold  t»  a  wooden  peg  pi  need  transversely  ueross  tJm  wounil, 
which  muiit  be  closed  by  stitches  passing  of  course  through  ti  I 
•  •tiiiual  walla |  the  fold  of  stomach  must  then  be  included 
in  the  angle  of  the  wound  lying  neatest  to  the  navel,  in  order 
thai  tlir  tlirriiil  shall  not  rut  the  fnld  in  tin-  indent  movements 
r  lm ifa  accompany  the  vomiting  ilmi  often  ensues,  and  in  which  the 
stomach  is  forcibly  drawn  inwards.  Bardclcbcn  lays  it  down  as  a 
very  important  rule,  Uint  a  doubled  thread  should  lie  drawn 
through  the  abdominal  muscles  anil  fold  of  atiimarh.  am!  that  the 
ends  of  otic  thread  should  In*  tied  m  trout  of  the  portion  of 
acb  thus  artificially  prolapsed,  and  those  of  the  other  behind 
it.     The  wound  then  requires  no  further  treatment  (and  this  in 


ei<isi» 
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Blondlot**  mrthod  is  at  matter  i>f  very  fjreat  dilYu-ully):  the 
animal'*  licking  docs  no  harm,  sancc  it  only  keep*  the  Wound  clean. 
'Hie  iiiL-iti:lc<i  portion  of  stomach  soon  becomes  gangrenous 
(generally  from  the  third  to  the  fifth  day),  and  is  then  thrown  off; 
the  fittnll  i*  tl  B  i  •  --ii'ij  toted.  Td  introduce  ■  ^tiiIhIiIc  canula  bfctO 
the  fistula,  which  shall  neither  fall  out  nor  press  too  hard,  nor 
when  closed  shall  allow  fluid  to  escape  from  the  stomach,  is  a 
matter  of  much  greater  difficult) .  For  this  purpose  Bardelchen 
has  aUo  contrived  a  v.vy  simple  and  useful  apparatus,  nam«U. 
a  siKcr  tube,  aliout.  three-fourths  of  an  iuc-h  hnn:,  provided  at 
one  end  with  a  projecting  border,  in  place  of  the  double  button- 
like  instrument  used  by  Blondlot:  into  thns  tube  there  are  fitted 
datable  hook*,  united  bj  ■  wire  of  tht  wu  length  m.  im- 
ranulii;  by  a  well-lilting  cork  these  hook*  arc  U  pressed  upon  the 
walla  of  the  cnnula,  as  to  render  it  impolitic  for  tlie  whole  appa- 
ratus to  •scape  ir  i  tmnd.  Fur  farther  particulore  regarding 
detail             nipulation,  1  must  refer  to  Bardeleben'e  memoir. 

Pun  j-;Wnc    juice    routiiiux   only    n    Miiall    ai;nmiil    of 

solid  constituents,  namely,  from  1"05  to  T48J;  and  hence  they, 
and  especially  the  organic  ingredients,  have  been  very  Utile 
examined. 

In  a  specimen  of  human  gaetrtc  juice  collected  by  Beaumont, 
md  1*27*9  °^  ftuu'l  conatituenftii  in  the  gastric  juice  of 
a  dog*  Blondlot  found  100.  and  Leant  and  LaMkVgnfl  1*322 ;  and 
in  that  of  a  horse,  French*  found  l*78fi  1  huve  derived  the  above- 
named  nurabeni  from  experiment!  on  the  gastric  juice  of  various 
dogs;  it  must,  boWdWj  he  remarked  than  on  evaporation,  the 
gaatric  juice  DOt  only  loses  water,  but  also  a  comparatively  large 
quantity  €f  hydrochloric  acid,  as  will  be  seen  from  the  experiments 
presently  to  bo  described.  Hence  it  Ml  that  Ticdcrnann  and 
Gmelin  found  that  the  solid  constituents  amounted  to  |*90f  in  the. 
gastric  juice  of  a  dog  to  whom  carbonate  of  lime  had  previously 
been  administered,  the  hydrochloric  acid  bring  thus  prevented 
from  escaping,  and  chloride  of  calcium  bohsj  formed. 

Very  different  opinions  have  been  held,  up  to  the  most  recent 
time*,  regarding  the  nature  of  the  free  arid  of  the  gastrin  jufofl 
r  i..t  VM  tin-  lint  who  instil  ited  any  serviceable  chemical  inves- 
tigations regarding  the  gastric  juice,  and  for  n  long  time  after  the 
publication  of  hit  results,  the  presence  of  free  hydrochloric  leid 
in  this  fluid  was  regarded  as  established:  it  hay,  however,  ben 
ahn-wn  (in  vol.  i.  p.  9:4)  that  frer  lactic  add  U  the.  predominating 
acidifying  agent  in  Ute  stomach. 
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W«  have   already   stated   all   U»t  need  \*  *nid  regarding  the 
rare  occurrence  of  hydrofluoric,  acetic,  and  butyric 
acids  in  the  gnatric  jv  i;ic  acnU  in  tic 

riot  volume:    wc  have  only  to  add  thnt  faiicalfl  hw  Tcrcwh/ 
succeeded  in  detecting  butyric   acid  iu   the   stomach  of  a  faatiag 
.  id   df  a  fasting  theepj  thus  confirming  the  earlier  expert* 
uiciits  of  Ticdcrnann  and  Gmclm. 

In  regard  to  the  free  acid  in  the  gastric  juice,  J  may  obsene 
that  in  mx  experiment!  m  u-lticli  I  dried  the  gi  i  rarw, 

and  intercepted  the  hydrochloric  *cid  which  was  rvoh  ■ 
i.  p.  !).il,  1  round  n  to  v.ir>  from  0'098  to  0'152g;  and  I  then  found 
from  0*820  to  0583 J  of  free  lactic  acid  in  the  reside 
lactic  acid  bad  been  tlie  only  free  acid  in  the  gastric  juice  ichat  is 
to  «ay.  if   the  acidity  had  depended  on  that  acid  alone)  it  would 
iged  from  CMHI  toOiKW 
It   i?  not  at  all  improbuble  that  the  quantity  of  frxv  acid  in  the 
j  ucc  in  as  variable  a*  that  of  the  alkali  in  the  saliva  j  nm 
one,  however,  who  has  occupied  himself  with  r\j  tfi 
iiiiiim*,  will  see  thai  i hese  number*  can  onlj  ::H e  in  appn  rinativi 
idea  regarding  the   quantity   of  acid    in    the   gastric  juice;    I 
independently  of  tlie  circumstnn cc  that  the  fluid  collected  from* 

rk  fistula  is  never  obtained  in  a  state  of  entire  purity,  the 
methodi  adopted  lor  exciting  the  flow  of  the  secretion  evert  an 
eawutial  influence  on  its  constitution.     The  used  in 

Bq    experiments  vm  collected  from  three  dogs  nt  very  different 
tun.-..  i,ii<  i-  iln-y  liad  fasted  for  twclw  hours.      I   gave  then  I 
honc»,  and   coltcclad  the  gatitric  juice  in   from  lo  to  get 

afterwards ;  it  wm  only  hy  the  repetition  of  the  proem  tint  1 
OOold  gradually  collect  a  quantity  of  gastric  juice  sufficient  fa 
analysis,  so  that  each  of  the  aix  determinations'  may  he  regarded  as 
giving  a  mean  result.  1  determined  the  whole  amount  of  the  fwe 
acid  of  tin-  filtered  »:i-.tnc  juice,  by  saturating  it  with  carbonate  <>* 
bsiytBg  and  then  calculating  the  quantity  of  frcr  lactic  acid  from 
DlphstSof  baryta  precipitated  by  sulphuric  acid. 
Blondlot.  by  some  erroneous  process, was  induced  to  believe  that 

natric  juice  ilii'   no:    di-rnnipnse  riirbonate  of  lime,  and  wn 

led  to  conclude  that  the  add  reaction  oi  the  gastric  juice  depended 
sulcly  on  the  acid  [&osphat«  of  lime;  Duraaa,  Melaens,ond  Ber- 
nard hove  found  that  not  only  the  carbonate  but  also  the  basic 
phosphate  of  lime  is  soluble  in  gastric  juice,  as  also  are  oven  . 
and  iron,  hydrogen  being  Mmultancoutly  developed — properties 
which  a  solution  of  acid  phusphtitc  of  lime  dots  not  possess. 
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In  addition  to  lactic  acid,  the  solid  residue  of  the  gastric  juice 
mntnins  en  extraordinary  quantity  of  metallic  chloride**  namely, 
lil  iridc  of   sodium   with   smaller  qttntttfcfl  of    the   rliluridcs    of 
calcium  and  magnesium,  and  tvttOtt  of  protochluride  of  irun. 

On  cvaporntini;  petrie  unci-  we  obtain  a  residue  consisting  of 
rak  of  chloride  of  sodium,  moistened  with  a  yellowish  syrupy 
max*,  which  oonsiftl  principally  of  lactate  of  soda.  The  pretence 
of  ptotocbloride  of  ii  m  may  almost  always  he  iaimU  recognised  in 
strongly  evaporated  gastric  juice  by  means  of  farridcytnidi  ol 
potassium. 

PAoapWtf  f/f  Itmr  is  only  prevent  in  small  quantities  in  filtered 
gaatric  juice. 

When  the  juice  abound*  in  mucus  or  cells,  this  salt  usually 
occurs  in  larger  quantities,  if  wc  estimate  it  by  the  ash  left  by  the 
residue. 

Alkaline  *u!/thatrx  and  fhoipkata  cannot  be  delected  in  puic 
gastric  juice;  neither  enn  ammouiar.ul  salts. 

Poor  if  ammonia  were  proeut,  00  evaporating  fresh  gastric  juiee 
over  hydrated  maffwflHej  and  extracting  the  residue  With  alcohol, 
there  would  either  he  a  development  of  ammonia  (which  1-  nol 
observed), or  hydrtxhluiale  ;tiul  lactate  of  ammonia  would  be  (bund 
in  the  alcoholic  solution;  on  precipitating  the  bases  from  thi* 
fluid  with  sulphuric  acid,  wc  find  no  trnec  of  ammonia  in  the 
deposit.  If,  however,  the  ammonia  were  combined  with  the  mag- 
nesia as  triple  phosphate^  tli  h  might  he  readily  discovered  by  a 
microscopic  examination  of  the  residue  insoluble  in  alcohol :  Coi 
even  when  this  residue  was  treated  with  a  little  phosphoric  acid  and 
hydrochloric  arid  (perfectly  in.-  from  ammonia), end  At  solution 
digested  with  magnesia,  the  triple  phoiphate  was  not  formed. 
I  r.in.  tiiiTi-f.iiv,  i>n!y  believe  thai  the  hydrochlonte  of  ammonia 
found  by  Hraconnot,  Ticdcmann  and  Gmclin,  and  others,  must 
have  l>een  formed  during  the  chemical  examination  by  the  action 
of  free  hyrlroehlorit  neid  on  mucus  or  some  other  nifcMgS&D&e 
animal  substance. 

In  addition  to  the  mineral  constituents,  we  also  And  in  the 
gastric  juice  certain  organic  substances  which,  however,  in  con- 
aequenoe  of  the  extremely  small  quantities  in  which  they  occur, 
hare  been  very  little  examined;  these  arc  n  substance  soluhlr  m 
water  and  in  absolute  alcohol  (formerly  known  as  osmazomc),  and 
a  substance  soluble  only  in  water,  and  more  or  less  perfectly  prc- 
cipitable  by  alcohol,  tannic  acid,  corrosive  sublimate,  and  tho  salts 
of  lead;    the  latter,  Tvhich  seems   to  Ik*   a   mixture   of  several 
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different  aubatancea,  constitute  the  trua  digestive  principle;  it 
.  liirioBi  00  bi  tag  boiled,  certainly  lose*  the  property  ol  eflTrctinj 
the  characteristic  change  on  the  pioteiu-lx»dic*  and  gelatigenoua 
•ranees,  hut  doca  not  coagulate  like  albumen,  m  fin  formerly 
supposed  from  experiment*  performed  witli  artificial  gairtnc  juice. 

The  ratio  in  which  the  mineral  constituent*  of  the  gastric  juice 
stand  to  the  organic,  is  a  somewhat  varyin  |  DOB]  bi  the  gastric 
juice  of  the  hor*c,  Qmclin  bund  I"  '-8  of  organic,  and  0*55}  el 
hwnyfa  constituents,  while  on  the  other  hand  Krerichs  found 
0  ■■-;;  of  organic  ami  0*7*tf  of  inorganic  BWtti  raj  In  the  gastric 

•  of  die   dog   French*   found  0'7'2;^   of  organic  and  0-4S§  of 

di     constituent*,  wliih    I    fnuntl    fn  >in    0     6    to  0*99g    of 
fonMT  and  from  O'SH  to  O'oCj!  of  the  latter. 

Hy  the  term  artificial  gattric  juice  Vt  understand  a  fluid 
is  obtained  hy  treating  the  glandular  tissue   of  the  stormiest  in 
peculiar  niainu-i  with  dilute  hydrochloric  acid,  and  which  poaaesft 
the  characteristic  property,  in  common  with  the  natural  gastric 
juice,  of  converting  nitrogenous  articles  of  food  into  soluWe,  non- 
roagu  table  TllHtann— ■ 

After  Eberle*  had  shown  that  the  gastric  juicr,  when  nuikoved 
from  the  animal  body,  retains  the  property  of  inducing  peculiar 
changes  in  the  food,  and  that  hy  digesting  the  mucous  membrane 
of  the  stomach  with  extremely  dilute  acids,  we  obtain  a  fluid  which 
jHjssewea  Inie  digest  iw  (lowers,  it  wat  proved  by  Schwann t  that 
it  is  only  the  tilandular  structure  of  the  stomach  which  pone  ana 
the  property oJ  yielding  fcdigeetire  nuxtare  with  u  further, 

thul  corrosive  sublimate  throw*  down  a  precipitate  from  it,  which 
poaaeaaes  the  digestive  power  in  a  high  degree.  To  this  substance 
Schwann  yuw.  the  name  of  pepvin.  Wasiuann?  who  investigated 
the  subject  even  mure  fully  than  BchWanrii  demonstrated  that  the 
source  of  the  gaatric  juice  and  of  this  pepsin  lay  in  the  gastric 
gland*,  which  lie  carefully  observed  and  described;  he  likewise 
attempted  to  exhibit  pepsio  in  a  purer  atate. 

He  proceeded  in  the  following  manner:  the  glandular  layer  in 
the  stomach  of  the  pig,  wlm.ii  extends  chiefly  from  the  greaWr 
curvature  towards  the  cardia,  was  carefully  detached  and  wash* 
without   Mqg   cut   up;    then   digested   with   distilled   water  at  a 
temperature  of   from  30°  to  35°.      \n   r    some    hours    the 
was     poured    awuy,   the    membrane    was   again   washed     in 

•  Pliyiiolopo  dor  Vcrclftatinji.      Wttrxlmr|*.  1H94. 
1    IV-k    Ami.   lW.:ifl,S.3ftD. 
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PHPSIN. 


47 


water,  and  thru  digested  in  the  cold  with  nhmit  \\x  minces  of 
distilled  water,  and  repeatedly  washed,  till  a  putrid  odour  begun 
to  l>c  developed.  The  filtered  Hun!  WM  transparent,  viscid,  And 
without  any  reaction ;  it  was  now  precipitated  with  acetate  oj 
lead  or  corrosive  sublimate;  the  prealpltatl  was  carefully  washed 
and  decomposed  aith  sulphuretted  hydrogen ;  the  pepsin  w.i*  then 
precipitated  by  alcohol  from  the  watery  auhitimi  in  white  fiotkl, 

The  pepsin  thus  obtained,  forma,  when  dry,  a  yellow,  Rummy, 
slightly  hygroscopic  mas*;  in  its  moiat  state  it.  is  white  and  bulky; 
it  dissolves  rtftdilt  in  irator,  and  always  retains  ■  little  frafl  uU  *<> 
as  to  redden  litmus  ;  it  is  precipitated  by  alcohol  ban  its  watery 
solution  ;  mineral  acids  induce  a  turbidity  in  a  solution  of  neu- 
tralized pepsin,  which  disappear*  on  the  addition  of  a  small  excess 
of  the  ;i«  !il :  but  if  there  Ih-  a  considerable  excels  of  the  arid,  there 
is  a  6occulent  deposit;  it  is  only  imperfectly  precipitated  bf 
metallic  salts,  and  not  at  all  by  fcrrocynmdc  of  potassium ;  it  has 
been  asserted  tkll  pippin  El  DOftgUlitdd  I'v  'xnlni:;.  hui  1-Y.  rirr. 
has  shown  that  the  coagulation  is  merely  dejxMident  on  Us  admix- 
ture with  albumen. 

Thb  substance  poaseascs  the  OOnTOrlfag  power  in  so  high  a 
degree,  thlt,  ■awarding  to  Was  matin,  a  solution  containing  only 
one-sixtieth  thousand  purl,  if  sightly  acidulated,  dissolves  coagu- 
lated albumen  in  six  or  eight  hours.  This  property  of  pepsin  is 
not  destroyed  by  alcohol;  and  in  this  respect  Waamami  nud 
Schwann  coincide;  it  is,  however,  toil  when  the  solution  h  botW 
or  carefully  neutralised  with  potash  j  in  both  eases  the  fluid 
becomes  turbid. 

Almost  simultaneously  with  Wasmamij  similm  experiments  on 
the  digestive  principle  were  made  by  Pappcnheim*  and  Valentin, f 
and  subsequently  by  Elstw8er,$  with  artificial  gastric  juice;  ami 
they  all  arrived  n;  ie  general  results;  but  pepsin  sufficiently 

pOK  tot  chemical  analysis  hits  never  been  exhibited  up  to  the 
present  time. 

As  m  Wasmann'x  method  of  procedure,  putrid  parts  and 
digested  particles  of  food  were  always  mixed  with  the  artificial 
gastric  juuv.  1$  struck  upon  the  following  metliod  nt'  ohmming 
a  digestive  fluid  in  a  state,  of  the  greatest,  possible  purity. 

The    stomach  of  a  recently-killed    pig    having  been   property 

*  Zuj  Kcuutuiu  dcr  Vcidauuiuj.     Breslou,  Iff 38. 

t  Vabotlsra  Bapan.  iu.  1,8.  46. 

i  Mayuatswlnliaiif  dar flJagBsy .    tstutigur1.,  IS46.  B.  68ff. 

$  Brr.  d.  GwollKb.  dor  Wfas.  xu  L,ip*it.    1640,  8. 10. 
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cleaned,  1  detached  from  it  the  portion  of  mucous  membrane 
which  the  gastric  ijlnnd*  chiefly  lie. 

As  tins  piece  of  muwaa  membrane  still  contain*  a  tolerably 
thick  layer  of  tabnwoPM  areolar  I  issue,  or  o(  the  so-called  vascular 
coat,  in  which  the  jraatric  glands  arc  in  a  manner  imbedded,  diss 
cannot  be  at  once  employed  in  the  preparation  of  tbo  digests  rs 
fluid,  since  then  n  quantity  of  digested  gelatinous  xubstancc  would 
be  mixed  with  it.  This  source  of  error  cannot  be  entirely  avoided, 
since  in  every  mode  uf  treatment  heterogeneous  elements  of  tt**a* 
will  Im  m'Ii  the  glandular  contents.      In  order,  however,  to 

obtain  tin*  latter  in  us  pure  a  state  as  possible!  the  piece  of  mucous 
mruiliuihi',  after  lying  lor  an  hour  or  two  in  distilled  water  at  tt/ 
ordinary  temperature,  must  be  gently  scraped  with  a  Mid 
or  spatula;  the  pule  greyish-red,  tenacious  mucus  whicli  adheres 
to  Chi  bluile  must  bo  placed  in  distilled  water,  and  the  mixture 
must  h*  kept  at.  the  ordinary  Lunpemtare  fur  two  or  three  hours. 
In  in-  frequently  ahaken  in  the  interval:  a  little  free  acid  mast 
thin  be  added,  and  the  mixture  placed  for  half-an-hour  or  an  bout 
in  a  h.<  " n   at  a  temperature  of  from  35°  to  38°.     By  this 

lime  flu'  'luil  v,  ill  hiT  found  to  have  lost  tnucii  of  its  viseiditv,  and 
it  i»  HOW  oitl\  iKghil;  turbid;  it  passe*  readily  through  the  filter, 
in  iln  form  of  a  perfectly  limpid  fluid  with  a  scarcely  perceptible 
yellow  tint. 

These  and  similar  artificial  mixtures  are  of  much  servicers 
experience  1ms  indeed  fully  shown,  in  the  investigation  of  d: 
ronditiuiia  and  phenomena  in  relation  to  digestion  j  but  they  are 
far  less  suited  than  gastric  juice  discharged  from  the  living  animal 
i<»r  experiment*  having  for  their  object  to  Isolate  as  much  as 
possible  from  the  unessential  ingredients,  and  to  render  tit  for 
■benucol  analysis,  the  true  digestive  principle]  <»r  the  group  of 
edMtttcce  which  constitute  it.  If  the  gastric  juice  from  the  lirlog 
aninul  he  always  mixed  with  a  little  saliva,  tlint  rluid  lit.rfore*  far 
leas  with  an   accurate  analysis  than  the  albumen  and   the  diA 

■  peptones  in  the  artificial  digestive  fluids:  and  even  if  we  oooU 
separate  the  albumen,  the  |)eptoncs  would  still  be  associated  will 
the  digestive  principle,  as  indeed   they  arc  even  with  the  natural 

I  gastric  juice,  although  in  a  far  less  degree.  Notwithstanding  the 
labours  of  many  observers,  it  appears  by  no  means  impossible 
that  liy  i<'[Kvitril  investigations  wc  may  so  limit  the  digi 
principle  U  to  find  a  chemical  expression  for  it,  whether  wc  can 
exhibit  the  actual  substance  or  not.  Frerichs,  in  his  classical 
article  00  dilution,  has  hit  upon  the  right  line  of  investigation  — 
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upcm  tlw- .,ily  course  urliich  can  lead  to  definite  limits— when  lie 
precipitated  the  natural  gastric  juiee  with  alcohol  3  unless  too 
much  alcohol  be  added,  the  greater  part  of  the  peptones,  and  also 
of  the  aquooua  o-i  natter  of  the  saliva*  remains  in  solution, 

as  Indeed  doess  little  peptin.     Tlic   precipitate   dissolves  pi 

freely  in  wntrr,  fi itch  il  is  precipitati  abUU 

matr,  pmtochloridc  of  tin,  basic  ic  'cad,  and  tannic  acid, 

and  in  an  imperfect  manner  by  Q€Uir&l  acetate  of  lend;  it  does  nut 
tacorae  turbid  on  boiling,  exhibits  strong  dig  when 

tinted  with  dilute  hydrochloric  orwith  luetic  ai  .  tike  the 

gastrk:  juice,  u  d  I  them  bj  boiling,  bj  absol  thot, 

and  by  neutralisation  with  alkalies;  in  an  alkaline  notation  it  very 
toon  become*  putrid,  and  in  a  neutml  one  it  learns  to  grvs  rise  to 
il  .■  formadonof  fang  :  iul  tfhen  rendered  add*!)  rcaudne  for  a 
tcry  long  tiniL-  without  suffering  decomposition,  exactly  aa  nuiural 
gastric  juice.  French*  haa  provi*d  that  the  Hocki  |  iccipiuied  by 
alcohol  contain  sulphur  and  i  itrogeo. 

We  ahall   divua*  the  imo  vourctl  of  the  papain,   the  gnstlie 
in  lln-.  iiisl.ii|ii':ii-i».i'ii.'iii;i  n\  part  of  this 

t".  Schmidt1  lias  propounded  ■  verj  interesting  view  regarding 

the  nature  of  the  digestive  principle  ;  lie  regards  it  as  n  conjugated 

F,  whose  negative  constituent  is  hydrochloric  add,  with  VVas- 

ni.iiin'-.  iiuii-iuiil  or  Coagulated  pep%ui  as  an  adjunct,  zind  ; 
that  it  pOSSOSaeS  the  property  of  entering  into  soluble  combinations 
with  albumen.,  gllltin,  ehundrin,  &e.;  according  to  him,  it  more 
nearly  resembles  )i^no-*rlp}r,u-ic  :i"*iil  ihari  airj  other  conjv 
arid,  ami  as  tin*  be  !  >iu  I  disintegrated  into  dextrin  ami  sulphuric 
ncid,  so  the  pepsin-hydrochloric  acid  becomes  Separated  at  lOtP 
into  Wasniunn**  coagulated  pepsin  and  I  ■vdrochloric  acid,  ami  m 
.i-rcaae  it  i*  equall;.  Impossible  to  reproduce  i!  ;.tcd 

from  ii-  proximate  elements  after  theni  aspantion,  On 
bringing  the  complex  acid  in  contacl  with  an  alkali,  the  adjunct — 
t)ic    Bttbti  iiich   hns    been    in   combination   with    the    hvdro- 

oUoric  scioWii  precipitated.  Schmidt  believes  that  ha  hat  ascer* 
ii  tKat  an  urtinVial  digestive  mixture  which  has  Bxpended  its 
-  ilu  nl  and  digestive  powers,  regains  them  on  the  ad  felon  of  free 
acid;  and  that  when  hydrochloric  acid  i*  added,  the  pepsin- 
hydrochloric  acid  is  expelled  from  itl  OOmbtnatLoa  with  albumen, 
flee.,  and  ihui  n  dqi  r  propai  tieSj  while  the  newly  added 

"   D«  difi*»lh>iu*  natum  <U.     Vm.  laaag.     Do*p.  Uv.  [Bit  :    una"  Ann.  rt 
■  .11.   |>d«ai9&.SS-M. 
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licaeid  enter*  into  iu  *cll-known  soluble  eoml 
with  albarnrn,  *c.      By   the   repeated    addition    of   hydrochkfic 

i.  a  digestive  fluid  or  this  pepsin-hydrochloric  acid  inigjii 
preserve  Us  digesting  power  for  ever,  unless  the  fluid  bran* 
saturated   with   tin    <I    -  uved   »ul>?1anc<  M   conjugated  sol 

underwent  decomposition. 

Ingenious  as  this  view  of  Schmidt's  undmib  wd  sir$u» 

larly  as  it  Be*'»n-   i«'   oarmonill  with  certain  facts,  there  arc  otbrx 
and  rerj    uporti  il    facta  which  appear  to  render  its  correctness 
drmhr'ul.      Tin  <  \istcnec  of  this  pepsin-hydrochloric)  acid  ha' 
been  rtOQgQiOstl   by  any  analysis  of  a  combination  of  it  villi  a 
mineral   batfl  i.r  with  an  alhumino  i  CC        UthOQgb  I  lave 

Muted  numerous  t  rding  the  quantitative  rest- 

u  the  digestive  Bud  and  the  ^  stance*  to  be  digested] 
I   camiot  ascertain  thai  than  are  any  such  proportions  between 
tlsc  acid  and  the  digested  substance  as  at  all  raocord  with  the 
ordinary  arid  or  basic  combinations  of  acid  and  buc ;  and 
the  digested  substances  (the  peptonic*)  separated  by  the.  acid,  are 

•  .■ether  different  from  the  0  fibrin,  casein,  Ac, 

wWeh,   however.  Recording    tH   Schmidt,   combine    in    a   simple 

mmim    with    this   COmp1«X    arid,  and   then    ili:n-Ll_\   undergo  a*a> 

tu.n.     Further  grounds  for  opposing  this  hypothesis  will  hecoss9 
apparent  when  we  outer  more  fully  Into  tbc  •■••nsidcrntion  of  tie 

P'ptoues. 

Very  little  is  known  regarding  the  abnormal  constituent t  whioS. 

'   r  certain   physiological  or  pathological  <m nidi. ii-i.^,  nay  otCsV 
UtahefaatnojtUCe.     We  know  that  in  the  normal  conditio:. 
stomach,  wlu-n  it   ik  vinpiy.   is  invested  with  a  layer  of  xnuces, 
which  exhibit!  no  reaction  with  vegetable  colon 

catarrh,     this     BW»*    ;uv  uiitil:ti--\     iii     larger    ij ■i.int,- . ..     . 

nical  fitttninstion  is  found  to  present  Kttlo  difference  ft 
the  secretion*  of  other  mucous  membranes;  and.  like   t 
only  m  n  slight  degree  posse  -i  '■■•"•  powers  on  the  nd 

of  a  free  arid:  even  while  in  the  aj  anach  il  sppeoxs  in  part  tu 
undcry Q  uN  OD,  and  subsequently,  on  being  mixed  wkb 

amylaceous  or  saccharine  food,  to  enter  into  abnormal  processes 
Of  fermentation, as,  for  instance,  acttic,  butyric,  and  tocficftrwenta-' 
(«  n.     riio  oontenti  of  tin1  stomach  tin  □  contain  far  more  frcj 
than   oomra   iii  tbom   in   nonnal  i.     The  two  hut-named 

proocsM  •  of  i'i  (mentation  aft  especially  promoted  by  tlic  pretence 
which  glTM  rise  to  heartburn,  a  sensation  of  constriction  in 
the  throat,  and  vomiting]  and  at  the  same  time,  there  is  often  a 
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revuUory   (antipcrista H  mal   tube.   v. 

cause*  a  regurgitation  of  bile  into  the  at  >il  this  is  an  addi- 

tional iu-[ji.;ii.iriii  i  i  ftUiaty  mailer*  cannot    however, 

clly  speaking,  hi  regarded  a*  abnormal  constituents  of  the 
gastric  juice,  since  they  arc  never  produced  from  the  &amc  source* 
as  thut  secretion  j  they  arc,  however,  so  frequently  met  with,  tiiut 
I  have  ti  ■  ioni  of  human  bodin,  Qf  even  of  recently 

killed   healthy   animals,   in   which    I    have   not   .!.  .     I    biliary 

constituent*  in  the  content!  of  the  stomach  lying  neai  the  pyloric 

Tlie  content*  ot  nachj  in  pott  mortem  pxm&intfi 

•nd  Ihi     matters  which  are   limited    m 

gastric   cata;.  -  rrfcctlr  neutral    or    even    jilVaiinr    mi    il 

Outer  surface,  which    is   turned   towards    the  wall*  nl    the 
whil'  in   exhibit   a  very  titronf;  acid  reaction  i 

phenomenon,  w  mderfl  I  u  H  appca  l  at  I  rai  light,  *>  obrioualy 
ihfju-inLiiit    on  the  lob   thai   then  muit  simultaneous!*1 

hare  been   a  deficient  secretion  of  gastric  juice*  and  mhIi  slight 
mov  -i  the  stomach  a*  not  to  hare  sulh  lixtd  thfl 

eon:  t;    and    hence,  eitlier  thai    the   inner 

port  q  a  undergone  one  of  the    i  n  I B »u  atkwttl   uM 

im-ri  ir  that  tiu:>  li;ive  retained  die  acid  reunion  peculiar 

to  tli  c  food. 

It  appears  na  il"  hcteroL"  .ittcrs  in  mul   body 

made  a  repeated  circulation  through  the  gastric  glands,  a*  | 

te«m    tfl   do   tliraugfa    the   *..l'uai\    '.;i.md:  .m*  ivmovcd 

lij  i  ciiangc  in  any  other  part;  at  least  this 

»ccm»  to  be  shown  by  the  experiments  of  Bernard,*  v.- ho  injected 
solutions  of  i  mi-  of  potassium  and    •  I    ptfOUoridOOl 

diflmnl  v,  i  same  dog.  and  first  obw  I*  funna- 

id<  of  in  pastnc  ju  ■ 

universally  known  that  in  urrcmin,  or  after  extirpation  of 
the  kidneys,  urea  is  secreted  by     ia  gastric  glands. 

v  the  time   of  Nystcn   (*cc  v<d.  I.  p.  166),  urea  has   often 
bprn  found  in  the  vomited  matter*  :n  BUM  of  nrmmia,  consequent 

i.  n  IW  J i^  disease  or  on  cholera.      Bernard  and  Baircswilt  have 
made  two  interest  n  merits  in  reference  to  this  point    After 

extirpating   the    kidneys  in   do?s,   they   found   that   at  the  com- 
menoornent  «f  the  retention  of  the  urinary  oonataztutota  in  the 
i.! gastric  jaicc  contained  no  urea,  bo  f  large  qoan- 

*  and  g*o.'daW4d    iafeT.*1.|LSM 

fti,    Cstf   p   iiMta. 
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tity  of  hydrochtorate.  of  nmmnnia,  without,  iiowcver,  Iteing  ten 
acid  than  in  the  normal  state :  it  i»  worthy  of  notice  that  tot 
gastric  juice,  under  these  circumstances,  wm  accreted  wry 
copiously  without  the  irritation  caused  by  tbc  presence  of  food, 
thnt  is  to  say,  when  the  clog  was  fasting.  Ax  long  as  the  gwarie 
juioe  remained  acid,  these  chemists  found  ui>  urea  in  the  blood; 
Uiey  found  it,  howcrcr,  as  BOOft  lis  well-marked  morbid  symptoms 
were  established  in  the  animal;  and  in  this  case  there  was  only  • 
little  gaatrio  )i  loe,  wl  loh|  moreover,was  secreted  in  a  decidedly 
alkaline  italdi    id  contained  nun  h  oarbonata  i  m&m. 

In  two  caatf  in  ffbich   I  analysed  vomited  mutters,  1  found 
urea    when    the  patient*  presented   none   <n"  thu   phenomena  of 
uncmia;  the  vomii.'d  matter  had  a  distinctly  urinous  «  dour,  and, 
mnrcnvrr, contained  uric  acid.      It  VM  afterward*   proved   I 
patients,  who  were  Internal   gob,  had   been   drinking   their  own 
imi:i,',  and  lm<l  Mmulated  rctuL'i-  :i   ol   that  excretion.      Kaycr*  ha 
recorded   u  similar  ease.      In  accordance  with    Bernard's   experi- 
ment*,  we   very  often  find  carbonate   of  ammonia  En   •• 
matters,  and  especially  in  the  contents  of  the  stomach  after  deatli. 
In  the  Rroup  of  symptoms  which  nro  associated  with  cholera  an  J 
Brfj  i<        i -.-*,  and  to  which  we  give  the  name  tirttmi«it    I 
always  found  the  contents  of  the  stomach  and  t.he  vomited  matters 
strongly  alkaline,  .mil  ,;Uvuys  rich  in  carbonate  of  ammo: 
never  containing  urea.      TIic  symptom*  indicating   uncmia 
however,  have  their  foundation  in  something  rnon    than 

decomposition  of  urea  Into  carbonate  of  ammonia;  for  when 
I  injected  dilute  solutions  of  carbonate  of  ammonia  in  various:  pro- 
portions into  the  blood-vessels  of  cats  and  dogs,  convulsions,  anil 
even  tetanic  spasms  (in  the  case  of  lar^e  doses)  ensued,  which,  asis 
well  known,  do  not  pertain  to  the  ordinary  phenomena  of  u 

wild;-  TOmlting  did  nOl  OCCUl  i"  Cither  class  of  animals,  although 
it  may  be  induced  readily  in  both.  The  stomach  was  usually  only 
slightly  reddened,  and  presented  no  essential  chance  in  relation  to 

titsnuioimr  of  mucus. 
AN  c  arc  as  \el  unable  to  make  any  decisive  statement  regarding 
the  quantity  of  gastric  juice  secreted  in  twenty-four  hours  ;  indeed, 

Ion  this  point]  we  arc  nt  present  entirely  devoid  of  data.  AVe  only 
know  that,  m  the  healthy  state,  it*  secretion  is  entirely  dependant 
on  the  ingestion  of  food,  and  thai  some  article*  of  diet  excate  a 
more  copious  effusion  of  gastric  juice  than  others.    Tims,  for  m- 
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stance,  *up;ar,  aromatic  substances,  spirit  of  wine,  and  alkalies, 
whm  introduced  into  the  stomach,  immediately  excite  an  almost 
overflowing  R  uf  gaatiic  juice;    while,  on  the  other  hand, 

ttan  noes,  which  remain  for  a  longer  period  in  the  stomach, 

require  a  far  greater  quantity  of  gastric  juice  for  their  perfect  con- 
version. 

Arrordinp:  to  my  experiment*,  100  ^rumme*  of  the  freih  gastric 
juice  of  a  dog  cannot,  on  an  average,  effect  the  solution  of  more  limn 

rammes  <jf  coagulated  xilhumcn  (calculated  as  dry).  Nov  if 
we  assume  that  an  adult  man  receives  into  the  stomach  about  100 
grammes  of  albuminous  mnlter  in  twenty-four  hours  there  must 
be  accreted  2COO  grammes,  or  i  pounds  of  gastric  juice,  for  the 
digestion  of  this  quantity.  As  Wfl  %hull  return  to  this  subject  in 
our  remarks  on  the  processes  of  digestion  and  nutrition,  we  need 
nor  in  rhe  present  place. 

After  the  preceding  observations,  there  can  be  no  doubt  re- 
garding the  phjtiotoijirni  fknetion  of  the  gastric  juice.  The  gastric 
juice  serve*  not  merely  to  dissolve,  but  alio  to  modify  the  nitro- 
genous clement*  of  fond,  as  for  instancy  the  pzotun-coiDpOQIufa 
■ad  their  derivative*.  It  wee  former}]  believed  that  its  only  use 
nasi  to  convert  insoluble  and  coagulated  substances  into  the  cor- 
responding soluble  mutters,  and  thu:;  to  render  them  capable  of 
resorption,  and  thai  it  did  not  in  any  v %j  afled  the  soluble  mh- 
slaneen.      If  ■  [llCC  convinced   otir-rlvrs  thai    the   casein   in 

first  coagulated  by  the  gastric  juice,  in  order  again  to  he  COnVCrtc  I 
br  it  into  a  soluble  substance,  wo  yet  belicvi  able  albuz&ao 

irej  nor  undergoes  any  such  alterations  in  order  to  be 
re  so  r  bod,  or,  a*  up  rommnnly  express  it,  to  he  animllated.  (Tiedr- 
inauii  and  Guielin.)  On  the  other  hand,  wc  learn,  frcm  a  positive 
experimental  inquiry,  what  are  the  products  which  are  developed 
during  the  process  uf  digestion;  and  wc  ascertain  that,  by  the 
action  of  natural  or  artificial  gastric  juice  on  protein-bodies  or 
gelatkgcnous  matters,  there  are  formed  thoroughly  new  substance*, 
which,  although  they  coincide  in  their  chemical  composition  and 
in  marry  of  their  ph]  <:l  propertlesj  with  the  aubstancca  from 
which  they  are  derived,  essentially  differ  from  them,  not  only  in 
read]  solubility  (in  water,  end  even  in  dilute  alcohol),  but  In 
having  now  lost  the  fuculty  of  forming  insoluble  combination*  with 

I  metallic  salt*.     The  formation  of  these  substance. ,  which  wo 
S  as  pejttone*,  depends  solely  on  the  action  of  the  gastric 
without   the  evolution   or  absorption  of  any  gnv, 
end  MithuuL  Ins  production  of  an]  >ccond*ry  Mib.«.tancc» 


Beaumont   waa   tin-   lirxt  who  >\   that    non-coagulated 

alt>  ndcfgoea  n  change  01  ,  while  Ti 

Di4un  nnd  Gmtlin,  and  subsequently  Blomllot,  believed  UmI    tlicy 
I   arrired  nt   the  opposite  road  -  nt*. 

Any  one  iu;iy.  bo  rince  himself  that   the 

nun  ami  tin-  albumen  of  ejj|p  when  stirred  with  wafer  tnd 
filtered,  arc  rendered  as  si  tfWd  by  the  pistr  a  by 

any  other  dilute  ;iciil ;  the  gaatrffl  juice,   whether  it   he  natural  or 
artificial,  often  exert*  little  or  Ho  fortfof  influence  on  the  albtn 
when  Its  dig  is  gone  in  consequence  of  the  partial  or 

I  loss  of  the  free  m  i  !      It*,  however,  wc  a*ain  add  fresh  ac'nl, 
to   1  crceiec  t3  >»f  thcal! 

tkm   of  the   quantity   of  the   coagulahle    nibttanoo,  unless,   like 
Btondlot,  we  usn  I  m    mull  a  quantity  of  gastric!  j  the  albu- 

men .  the  laid  1 1  an  -  to  ^ire  any  trace  of  ordinary  albumen, 

cithcf  trhen  boil    I.  0  1  a  the  addition  of  nitric  acid  or  of  any  other 
I iro sen  may  be  observed  in  natural  diiresbon.    If. 
for  ■  .  !iM-r»r  the  content*  of  the  stomach*  ofctogi 

a  gastric  fistuUi  hftcr  I  red  such  a  of  albu* 

C  rind  that  the  content*  at  first  have  only  a  slight  acid 
reaction.  (Whether  they  nre  dear,  ur  turbid  from  the  partial  pre- 
cipitation of  the  albumen,  i*  a  point  which  cannot  be  dei 

1  lire   uf  ili.-   ii  [in-M-ncr   of  rnacua,)       Very   soon, 

bowcrer,  after  from  5  to   10  minutes,  so  much  gastric  juicv 
been  MCtetedj  that  the  nlkfili  of  the  soluble  albumen  is  not  merely 
iittur.itei!.   ri-it   -In-  w  i  ..if   .Mu,-,ri\.-   1 ,  ■  -.  t  1 . r - ■   li/ii   ;.-  -.;- n i-.-ii   a  «tro»{ 
mid  reaction.     Here  also  ire  mmy  obsi  rre  a  grai  at!  ■  ion  of 

1  Ik-  1  ilc matter;  but  I  "ill  not  venture  to  deny  that  ;i  partis* 

the  albumen  tuny  pass  in  an  ui  \  condition  into  the  smil 

i..t< *tini ■.  ii,  a  itato  of  health,  ax  ha*  been  observed  by  Tiedemaaa 
aad  Gmelia     Ml&lh**  has  alxo  com  limselfof  the  metamor- 

phosis of  soluble  albumen  during  «.<■ 

the  products  of  th  on  of  soluble  albui  ien,  I  hare  been  unable, 

with  the  means  we  at  present  possess  of  analysing  such  com- 
plex bodies  m  the  pr<  >rer  any  difference 
between  die  peptones  uf  soluble  ;in<l  coagulated  albumen. 

itrann,  in  acoordancc  with  the  ideas  an< 
thai                the  names  of  omazomc  and  ptyalin  to  the  rabafaootl 
■il   from  the  digestion  of  albumen  :  Mialhe  vm- 
..t  dial  i>  tingle,  easily  soluble  substance,  is  pro- 
I  from  il..  digest! >(  albumen  01  other  pmiem-borlies,  and 

•  Jouru,  do  Pliarm.  "t  ...  T.  ID,  Eh  101-107. 
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pve  to  it  the  name  of  alUtmmot*.     We  shall  return,  in  «  future 
|Xirt  uf  U»c  work,  lo  the  pmjirrti.  >  pf  ilblUDAMIMM 

Tin.  fibrin  od  I  i  ig  ol  dissolved  1<>  ibe  gaefcrie  juice  in 

the  same  manner  us  by  a  solution  of  nitre  (sec  vol-  I.  p.  .551),  but 
it  is  converted  into  a  non-coagulablc,  soluble  substance,  JiMn- 

That  soluble   ffMMH  is  coagulated  in   the   kiuiuai 'li    In-fore  It 

undergoes  tbc  actual  process  of  digestion,  has  been   long  known  ; 

_'  proved  by  o  milk  wb&ob  kai  boon   vomited,  and 

by   tlie  well  known  property  of  the    DalPl   stomach  <  rennet;   to 

-illation.    Mora  reoanl  ill— ial  lime  luvra  only  shown 

that  the  casein  thus  coagulated  require:*   in  general  a   lon.-.rr  tUQfl 

for  iu  potation  tbtn  uoet  oil]  m- bodies,  and  that  here  alto 

n*  in  the  otlur  bodies'  of  this  class,  the  more  easy  or  difficult 
iigcstihilitr   principally  depends  on  thfl   uiomic  grouping  in  • 
t)    i>   Ncnbd;    hence*  according   to   Elsusscr,*   the  cnieJn   of 
ailk,  which  only  coagulates  into  a  sort  of  jelly,  U  more 
ted   than  the  clotted  and  more  tirinly  coagulated  casein 
flrt  milk. 
Globulin,  vitclhn,  leyuniin,  and  other  protrin-lhidir*.   be have, 
Bg  lO  my  effperiOLBfltSj  both  in  natural  and  artificial  I 
live  fluids,  precisely  the  same  or  albumen. 

It  i*  singular  thai   L-luti...  abonddn,  and  gaaHjgwwu  tissues, 

inn  in  tin-  KtOrUACh,  ir<'  OOHV0FCftd  into  sub- 
ttancen  which,  in  their  physical  and  in  most  of  their  chemical  pro- 
[>ertic*i  perfectly  correspond  with  the  peptom ■  of  the  protein- 
bodice.    The  degree  of  the  solubility  of  these  substance*  is  hov- 

r»CT    e**riif.iidly    d- pendant     on     nicchanieal      relation*:     totally 

famed  gelatine  is  more   readily  changed  than  areolar  (cellular) 
tissue,  and  the  latter  far  more  quickly  than  tendon  and  cartilage; 
indeed,  as  a  general  rule,  the  latter  do  nut  remain  in  the  stomach 
long  to  he  completely  .  but  for  tlir  must  juirt 

ire  au  if  undiverted  with  the  cflKVtttnaav* 

Wc   shall  treat  of  the  digestibility  of   mixed  food  and  of  the 
individual  animal   tissues,  when  wc   eoruinK  i    in.   digestive  proc> I 

Very  little  ictanti*  n   has  hitherto  been  paid  even  to  the  be*t- 
iwn  peptones  ;  indeed,   until   Mud  he  published  his  iCSCm 
irely  nothing  won  known  regarding  their  physical  or  chemical 
it.     Tlnv  ebtnsist    erroneously   regarded  the   soluble    sub- 
produccd  from  the  pvotvio-bodaaa  and  from 

<  idiuug  dvr  taualmpe.    .Stint,  u.  Tub.  1846. 
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the  gclatijccnous  tissues  ns  perfectly  identical.    The  following  pre- 
set which  Mlalbe  eel  nmte*  to  his  albutninose,  ere  ccttaiaiy 
corre.  nd,  and  arc  mmmon  to  mo«  of  liie  peptones;  io 

the  solid   atatc    the   digested    substances  arc  white   or   of  a  pale 
ydlow  colour,  possess  little  taste  or  odour,  and  dissolve  rcadiW  u 
inly    in   if  nt.   but  not  at  all  in   absolute  alcohri 
Tlit  vnftory  ©  *ubstarK-e*  are  not  pre< 

ca»  but  dr|x>Mta  an-  ibfOWO  domi  V] 
c,  and  by  tannic  acid. 
B  observations  lend   me  to  the  MKaf  that  all  the  pep- 
tones  arc  white,  amorphous    Imdics,  devoid  of   anr   odour,  aai 
having   merely    a    mucous   taste,    soluble   im    every    proportion  in 
i   and   insoluble   in    alcohol    of  63?  ;  i  y  solatkni 

n  littnai ;  they  combine  readily  with  base*  -  with  alkancsai 
well  an  with  earths— so    at  to  form    neutral  suits,  nhich  are  ten 
water.     The  aqueous  solutions  of  the-*:  salts  are  oxJ/ 
litated   by    tan:  ii    |  ..    I,   corrosive   sublimuie,   and,  if  caustic 
lias  been  previously  added,  by  acetate  of  lead)  all  other 
metallic  salts,  rv.m  >f  >ilv.>r  and  alum,  produce  no  preci- 

pitate, iti''.  .mi  Ua  .  •       in     m   of  lead  only  iiulin     .  urbidity, 

which  disappears  on   tin-   addition  of  an  excess  :4  the  tGft     Ro 
precipitation  or  tuH  :  produced  bytb<      Uluion  of  mineral  or 

•ids.  either   in  :.   i  nuvntrntcd  or  in   a  very  dilute  state; 
Qftt)  chromic  ncirl   fails  to   produce  any  npprrciablc   effect.     The 

lr  am!  ferridcynnidc  of  potnvsiurn,  when 
lions  i.cidihcd  with  acetic  ncid,  occasion  only*  slight  turbi< 

1    have    been    unable   (o   obtain    the    peptones   perfectly   free 
(mom  miners!    nhftanoets    I  have,  however,  obtained  them  free 
ftom  phosphates  and  hydrochlorides,  so  that  their  ash   DOB 
only  alKa  ine  carbonates  or  carbonate  <»f  I. me,  with  small  qu.i 
of  allcdinc  sulphates.     With  regard  t «*  the  quantity  cJ  sulphur 
AS)  pcptiinrx.  I  found    ir   t<>   be  constantly  the  same  an  tli:.i 
substances   from  which    they  were  derived;    thus,  for  ea 
in  the  peptone   of    the    albumen  of  eggs,  after    deouctin 

<-r   lime,    1   found   in   three  experiments,  I'tfO,  1*669,  and 
1'600J  of  sulphur,  I  .   which  coincide*  almost 

tn  the  very  decimal  places  with  Mulder's  determination 
amount  of  sulphur  in  the  albumen  of  the  e^g.  This  sulphur 
vcr,  to  be  contained  in  the  peptone,  in  precisely  fcba 
rs  in  iho  albumen;  at  all  events,  when  treated 
with  alkalies  it  yields  very  distinct  indications  of  sulphur,  both 
with  the  .salt*  of  lead  and  with  wlvcr-foil.    In  I      p  petted  analyses  I 
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have  l>ee»  unable  to  detect  any  drtlercncesbcWccri  the  quantities  of 
nil  i  id  °*yR*n>  contained  in  tin  peptone  and  in  the 

substance  from  which  it  ttaa  tL  ri •■■■!.  nor  can  I  ixifrr  from  my 
quantitative1  results,  ihat  t&c  eoaveraion  of  tic  protein-bodies  into 
peptones  is  accompanied  by  an   assimilation   of  water,  as   mi^ht 

B  been  supposed.  Vh.  metamorphosis  may  be  appropriately 
compared  with  thai  of  Standi  into  -ugur.  or  even  better  perhaps 
with  tfwrt  of  cholic  (Stfi  iJ  into  choloidic  and. 

I  III  ted   the  peptones  cither  from   the   natural  | 

juice  of  dog*  or  from    artificial  digestive   fluid  obtained  from  the 

in-gland*  of   the    stomach   of   the    pig  and   from    coagulated 

albumen,  fibrin,   cut-in.  lc^umiti.  glutin  and  rhondriu  in  ■  state 

of  extreme  purity,  by  allowing   them   to  remain   in  omtact  nt  the 

ncceft»rv  .at  dented  temperature,  till  the  greater  part  of 

the  substance  to  he  digested  had  dissolved;  the  whoh 

i  boiled  and  filtered;  the  acid  fluid  was  somewhat  eYapantad 

over  carbonate  of  lime,  und  after  a  second  filtration,  was  con- 
centrated to  the  consistence  of  honey.  The  addition  of  alcohol 
-  *-;•)  precipitated  the  lirna-and-peptou  icomporad,  but  diuolved 
the  chloride  of  calcium ;  the  nndiawilmd  portion,  winch  was  very 
hygroscopical  on  exposure  to  the  air,  and  soon  ran  into  n  vnrnish- 
liUc  mass,  was  now  boded  with  absolute  aleoholi  and  was  finallj 
extracted,  while  still  hot,  with  ether  containing  alcohol.  The 
alkali-compound  admitted  Of  being  easily  prepared  from  the  lime- 
compound  by  means  t.f  alkaline  carbonates.  The.  peptOOea  were 
obtained  nearly,  but  not  pejrfM  tly,  free  from  mineral  constituents, 
by  carefully  removing  the  baryta,  or  a  ^reut  part  of  itT  from  their 
baryta-compounds,  by  means  of  sulphuric  acid. 

The  alkaline:  carbonate*,  only  partially  icmovc  lime  fnun  the  lime- 
peptone,  but  they  entirely  free  iL  from  phosphate  of  lime;  if,  for 
instance,  the  alkaline  peptone  solution  after  being  freed  by  nitra- 
tion from  the  carbonate  of  lime  thrown  down  by  carbonate  of 
I  itaahj  l>e  slightly  acidified  with  BOetlG  arid,  evaporated  and 
freed  frum  acetates  by  extraction  with  alcohol,  neither  carbonate  of 
soda  nor  ammonia  produces  any  precipitate  when  added  to  the* 
aqueous  solution,  but  a  precipitate  is  cam-cd  by  oxalate  of  ammonia  ; 
the  ash  consists  here  almost  entirely  of  carbonate  of  lime.  Thus 
nlhn  niie  contains,   fur   instance,    ;j*j.l;     of  lime.      Hence 

capacity  of  albumen-peptone  =z  V6J,  and  its  atomic 
wcir;  I  M 

I   have   obtained  perfectly  similar    results    in    analysing   other 
peptone*)   the    details   of  which  1   shall    describe   more   fully  in 
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mother  pert  of  this  work  ;  this  much,  hows/rcr,  may  be  oonclwW 
with  etrrtifi  tit  |  •  digestion 'it*  the  pmtrui-eompoundsts  kk**- 

thint:  nijrcthana  simple  brmi  le well-known  h^drocblorato 

Of  albumen,  as  was  formerly   supposed,  and  aj  rtlr  been 

assumed  by  Schmidt,  in  the  hypothcaia  to  which  we  hate  pre- 
rknuly  nfanredi 

The  Mfowiflg  ffccig  arc  worthy  of  mliee  in  rrferrncr  to  the 
ttyraffa  power  of  the  gastric  juice ;  it  b  tntpeutird  by  boiling,  by 
eaturatinfr  the  fr<  ith  Ml  *lk*.li  or  even  with  phosphate  of 

lime,  by  sulphurous,  aTVMloua,  and  tannic  acids,  by  alum  and  by 

.(.  metallic  salts ;  »  rery   much   impetirti  by  the  sdJ 

of  alkaline  salts,  or  by  saturating  the  fluid  with  peptones  or  otlatr 

ink  substances,  either  nltaogenoai  or  non- nitrogenous.  Tae 
addition  of  »ro/er to  »  id   has  bam  already  tuturated 

..  peptone,  enables  it  to  digest  an  additional  quantity  of  pro 
.ill  -tniiccs;  the  digestive  power  it  also  restored  t  in  degree 

by  the  repeated  addition  of  frte  odd.  Too  much  free  acid  with- 
out due  dilution  with  water,  entirely  suspends  the  digestive  power. 
Til.'  imiNi    i.i  ratio  of  the  free  add  of  tin*  gastrin  juice  n 

when  100  parts  of  the  Utter  arc  saturated  by  about  1  J-',  of  potash. 
IIviIkm ihlorfc  am)  lactic  acid*  art  tin-  only  acids  which  yieM 
Bt»  rqetic,  active  di  with  pepsin  j  sulphur  ,  «nd 

iiU  yield  with  papain  :i  dl  <  iiture  of  only  slight 

powm ;  wliilr  phoeph  vriCi  malic,  tartaric,  and  saccinle  seidx  can  ia 
no  degree  replace  the  lactic  ochloric  acid  in  the  ptoccse  of 

!      .  urban  add  .1  in  oertain  qvanfitiea  to  the  gastric 
juice,  promote   tlic  conversion   of  the    protein-compounds  into 

peptonex. 

It  need  excite  no  wonder  that  sulphurous,  ancuious,  or  tannic 
acid  shook)  suspend  the  digestive  power  ot  the  eastric  juice,  fur  it 
:.own  that  these  aubtt n  11  •«■'.  neck  other  mrtaniorpbosat, 
and  especudly  the  phenomena  of  ferment&tion.  Taking  into  con- 
sider.-n  on  the  ohettical  p  of  pepsin,  and  its  power  of 
combining  \uili  metallic  salt*  and  other  substances,  we  could 
linrdK  axpeel  that  the  above-named  substances  would  exett  anr 
Other  effect  on  the  digestive  power  of  the  gastric  juice. 

Wusitwiiii  i)   <'!■•;. ih   shown    i!i::t    no  di»eM,mn  is  possible 

onion  liie  gastric  juice  contains  a  free  add;  indeed  he  was  led  bo 
tin-  view  1  hut  the  diccstivc  p>-  va  "in  solo  acido." 

Intl.  however,  sufficiently  controverted  b]  •  riincnts 

rrrert;  we  need,  for  in  stance,  only  refer  to  those 
of  Blouilliii .  who  believed  that  he  hod  shown  thai  the  peptones  ate 
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Kxiic*   which    aa-   rm-nhnlly   different  from   rhr    Httttfle   hydn- 
id  1nctat«   of  the  proiciri-ccinpound*.      Tin*   Mmp!«t 
Experiment  U  bkdeCd  sufficient  to  show  that   dilute   acids  are  in 
Apnhlc  of  pr<i  ■'  wmr  crfrctft  «S  I  fee. 

Ir  was  shown  by  Bfall  lit   a  digest  m-  Eotttun  which  had 

Seen  already  iintaratcd  with  a  digested  Hib&tftMfct  ami  hmi 
frequently  lo  ■        iicr  by 

being  diluted  with  v  fry  ttlC  addition    .f  t'nv  acid.     Different 

riewa  have  been  funded  un  UnSM  experiment*  (as,  for  instance,  bj 

UiBicr  and  Schnudt)i  bul  it  appean  to  me  th  kutaof  thi^ 

nature  can  only  be  decided  bj    (gOantHatSve  determinations \  and 
OftltJ  leriefl  Of  experiments  IB  reference  to  thift 
hi  r .  r,       j  i-i  meeteding  hi  oh 
formula  for  these  rclMions,  which  could  be  expressed  in  DVtal 

Ebra.tcr,  fro:  pttimftnts  frith  Ml  artiicial  dlgestta  fluid, 

ronclndc*  that  from  S  to  4  J  of  hydrochloric  acid.   BCLRO,  (arid, 
-«.  probably  froai  1L'  to  l-flj  of  the  anhydrous  nciil,  HCIJ 
»  the  Rtosl  favourable  nil .<>.  bi  sides  tins,  the  ramtkyof  wild 
Ititocnts  in  it  should  not  exceed  1"25g. 

Wawnann,  and  other  observers,  for  the  mont  part  ascribe  the 
peptic  force  to  the  free  add  In  general     My  numerous  experi- 
aenta  barr,  tiowerer,  led  me  Ul  the  n  ndl  which  I  have  atiesnh 
■  ncd,  namely,  that  other  acids  when  associated  with  pepvin. 
poaecsa  only  a  -.1  and  thai  erea  hydroi 

acid     In    VrbJcfa    phosphate    of    lint:-    had    been    diaSOlfSjd    *•>   the 
ng    point,  mi  lunger  posset' v.   .m\    ihgcstWa  force  when 

nited  with  pe] 

Very  dii  eWI  were  formerly  deduced  from  the  results  of 

b,  n,  reference  to  the  activity  of  the  alkaline 

"blondes  in  digestion,    I   myself}  formerly   believed  that  I  had 

ascertained  thai  the  addition  of  chloride  ©i  ■odiuB  to  the  gjastrie 

i  romotc<i  in  i  of  the  protcin-bodics,  but  more  recent 

uid  extensive  experiment*  hare  convinced  me.  that  every  kind  of 
x-utral  alkaline  s::it  t6ry  much  impedes  the  digestive-  process. 

It  h  easy  to  demonstrate^  by  ttpndinenta  on  living  animal*, 
uid  with    Iroth  artificial   and   natural   gastrfc  juice,   that   Ut 

botes  the   conversion   of   the   protein-bodies    into   pep- 
;onc».    This  observation  lias  been  confirmed  by  Klsosser. 

■    lice.  4Vr  Ak.  dar  Was.  *.  Lelps.  less,  8.  «-W). 
i  Bimou'i  liolhiA-  at 
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The  experiment*  of  most  observer*  agree  in  showir.g  that  lie 

c  juice  exerts  no  perceptible  Motion  on  the   ordinary  astv 

irnoux  /bodfrn     The   fata   tuny   certainly,  as  wr   have  already 

ailed,  exert  an  influence  on   the  k***™  digestion,  but  they 

undergo    M   recognizable  cheni;<  Starch,  gum,  and 

vfam  placed  in  pure  gastric  juice  at  the  temperature 
animal  body,  do  not  undergo  any  change  corresponding  to  uSe 
don   of    nltrogenou*    bodies.     We  shall   ri'turn    to   lire  am- 
nidemtion  of  mixed  an  J  natural  vegetable  food  when  wc  treat  of  tfcc 
process  of  digestion. 

If  the   nits  exert    nn    influence  on  digestion,   we    can    hardly 
OoncCQTO  thai   this   lotion  u   due  I  i  mere  contact,  aw!  tl 

i  by  any  change  in  the  fat  itself,  hut  the  i|uantilv 
of  fat  which  acta  and  in  modified  in  this  way  in  lhc  digestive 
process,  is  so  urinate  is  not  to  be  appreciable  In  our  analyses;  It 

is  evident  that  it  is  not  in  the.  fttomaofa  that  the  fafe  BTB  digested 

We  have  already  mentioned  (sec  p.  37)  that  Bernard  Ixlicvcd 

[In!  he  had  diM'uu-red  tlmt  acid  saliva,  like  OCld  gastrie 
dit-i^ts  animal  food,  and  that  alkaline  gastric  juice,  like  alkaline 
Mihv.t.  ili"(",i.i  ataroh j  this  vien  is  however,  opposed  by  tl»e 
ire  experiment*  of  Mialbc  and  Jacubowit*ch.  I  Lave  aba 
convinced  myself  that  ncillier  natural  or  artificial  gSfttrio  juace, 
.  vi  M  ufctn  rendered  Btron  h  I  aline,  exerts  any  tot*  n  on  standi. 
Ai  periling  to  Jncubowiiach,  saliva  mixed  with  gatt.ric  juice  cca- 
verti  starch  in!"  sugai  ;  and  I  Iwve  confirmed  tbii  i 
acid,  neutral,  ud  alkaline  mixture*. 

An  the  vegetable  substance*  f.r<  led  by  Miliva  and  Rastric 

juice,  we  find  that  they  arc  softened  and  partially  :<io*cned  h 
i  astute  h  Che  stomach;  die  gastric  juice  here  naturally  e: 

ive  nowei  only  on  their  nitrogenous  constituents!  while  the 
i  ii  nitrogcnou*  materials  probably  only  undergo  a  preparatioa in 
the  ItoiDadi  for  the  changes  which  arc  normally  effected  in  the 

U  intestines. 

Pure  gastric  juice  antagonist*  the  ordinary  proc  of  fei- 

Mt.ii,  mi'l    heiUX  lactic*  acetic  and  alcoholic  ferment*! 

cd    from    the  sphere  of   gastric  digestion,  so  long  as  this 

process  is  a  normal  or  physiological  one.     At  the  very  most  oalf 

.1  part  i if  lhc  r:nu  *  r  milk  sugar  introduced  Into  the  stomach  can 

b«  (ijnvcrlcd  into  ulucooe. 
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Bilk. 

TIi*  bile  i if  different,  ani  ink  does  not  present  exactly  the  snme 
physical  properties;  in  the  following  points,  however,  we  find  a 
tolerable  identity  of  character  between  the  different  kind*  of  this 
accretion.  When  derived  frotB  the  gall-bladder.  th|  hile  occur*  as 
a  mucous,  transparent  fluid,  capable  of  being  dfUWD  0  '  D  threads, 
-»f  ti  green  oa  brown  colour,  of  n  bitter  but  not  Mrtrta  ge  it  I 
and  snmfUmci  leaving  a  rather  street  aftcr-tftstc,  and  of  a  peculiar 
odour,  which,  when  the  bUe  is  warmed,  often  vividly  reminds  the 
observer  of  inusk.  Its  specific  gravity  is  about  I'M  i  bih-  doc*  not 
diffuse  itself  readily  through  water,  unless  the.  mixture  be  Stirred  ; 
it  is  usually  weakly  alkaline,  often  perfectly  neutral,  and  only  in 
disease,  and  then  rarely,  acid.  Bile  in  ita  ordinary  etate,  before  ita 
mucus  it  removed,  putrefies  very  readily,  but  when  it  is  freed  from 
mucus,  pntn&ation  Efl  ooi  BtuA  \  induced. 

Freah  human  bile  can  only  he  obtained  from  the  bod: 
criminals  immediately  after  their  execution ;  the  bile  of  auimuls  is 
commonly  obtained  from  the  gall-bladder  immediately  after  An 
lave  been  killed;  in  the  ease  of  animals  like  the  stag  and  the 
roe,  which  ji:po%ch«  no  g»ll-hl.»ldi-r.  it  is  only  rarely  that  we  fan 
obtain  from  the  larger  biliary  ducts  n  quantity  of  b3a  tufficunt  fur 
an  accurate  analysis.  With  the  view  of  EOOTC  accurately  *tu<l 
the  relations  of  the  biliary  iteration  and  its*  Influence  on  direction, 
Rlondlor,*  Schwann,!  and  ('.  Schmidt]  have  established  biliary 
fistula  in  animal*.  These  fistula  arc  made  in  the  same  way  aa 
gastric  fistula,  by  cutting  through  the  abdominal  walls,  but  the 
incision  in  this  case  must  be  somewhat  longer  5  we  then  raise  up 
the  lower  border  of  the  left  lobe  of  the  liver,  ami  sein-ii  fat*  the 
ductus  choledoch  us  at  the  point  where  it  opens  into  the  duodenum  ; 
if  the  nixnal  has  a  gall-bladder,  the  best  plan  is  to  tie  the  aboTc- 

ttd  duet  at  two  spots  and  to  cut  away  some  of  the  intervening 

»i!i-  must,  then  flow  through  the  cyatie  duct  Into 

ili<-  gall-bladder.    The  latter  must  then  he  separated  as  well  as 

possible,  and  as  far  as  is  necessary,  from   its   attach  incut  to  the 

r,  and  drawn  forth  from  the  abdominal  cavity,  while  any  pro- 

*  Emai  sur  lea  foootioot  du  fuie  tt  -ic  sw  annexe*.    I'sri*,  llMfl. 

t  MnUart  Arohhr.  I5R,    8.127-102. 

t  lluclihoinrt  Uoitr.  a.  ArraimiUeHohr*.     L«iae.  1*40.  &  119, 
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lapsed  intettinc  must  be  rctoraed,  and  the  wound,  a*  when  we 
rxtnhlith   n  gastrin  fistula,  rimed   by   strong  twiued   I 
incision  must  then  1*  math*  into  trie  gsll-hladdct,  mid  die 
edge*  of  the  wound  secured.  as  in  tbc  case  of  the  MomsdL 
this  operation,  which   is  far  the  mcTc  severe  of  tho  two,  aninuls 
much  more  frequently  die  from  peritonitis  ami  ^.  than  after 

Che  MtaUilbtnenl   of  a  gastric   nxtuU.      If  we   n.  .luftus 

cholcdochu*  open  direr tly  on  tbc  external  surface  of  the  body,  lha 
prognosis  ifi  Mill  more  unfa ■;< Kimble,  since  the  canal  bccooMS 
attached  with  lea*  faeility  and  certainty  to  tbc  abdominal  watts. 
Ir  in  Mhr&ttMc  Td  brtndBOi  n  small  slaw  tube  or  a  silver  easrala 
Into  tht  duel  Immediately  after  the  operation,  Sn  orcta  to  p 
the  bile  firoin  Dotting  in  contnet  with  the  lipa  M  U»c  wr.i 

PIm  ta  liurc  ever  held  the  most  different  and  opposite 

views  regarding  the  function  of  tie  liver  and  of  its  secretion,  and 
im  ii   tit  the  prexent  tiny   the  subject  bred   in    the  greatest 

obscurity;  and  in  regard  to  the  nature  of  the  ; 
chemical  analyses  of  it  wen;  first   attempted,  there   hare  been  no 
<  any  dUBcuhit  ■  in<   In  ps  Ihneftts  In  thi  v  ay  ol  pro*  cuting  tU-n. 
Uiat  it  la  unU   during  'hi-  hist  few  years  thai  i  liaa  bees 

•  it  mosl    otaaCUlfl  of  sill  the   dap  mircJ 

chemistry.     The  must  distinguished  chemists  of  our  time,  fouad- 

I  eir  views  nn  the  most  exnet  experiments,  hr  led  to 

perfectly  different    i  girding  the  0  >n   uf  the  1»W; 

sra  ihalli  however,  consider  h  in  the  following  manner,  ayblet   ■ 

based  OH  'In-  mo  i  red  nt  mreatigationa  conducted  under  Liebi/* 

id  •  (plains  many  of  the  former  points  of  difference: 

Kverj  kimi  nt*  bile  ("'iii.iin*  two  esaential  eonal  hie  its,  namely, 

a  resinous  and  u  colouring  ooi  Itltaaiit. 

Tin-  resinous  C6*sHtmnl  \t   aaa  general  rule, tlia  mkU-sxIi  oJ 
one  of  tin  !rd  ftchh  described  in  vol.   I,    pp.  223-253, 

whose  adjunct  ia  ufyewe  or  taurine. 

Tin  cohtrtnf  prtadpte ci  the  bile  ha«  also  been  described  ia 
vol.  lj  pp.  :>!•_'  .iM:  it  occurs  in  combination  with  an  alkali  ia 
the  b 

iing  constituent  is  the  chotestcrm  described  ia 
VOl.  I,  pp.  >79-9}a\ 

Baaidas  these  aasentia]   constituents  we  slso  find  /ut$  s»d 

Of  the  alkalies  a  ii  h/ntltj  aeidi  in  the  bile. 
Moreover]  *a  run!  in  tlic  bile  tht  same  mineral  $ull&  uhir* 
at  ni  naoal  other  anxtnal  Suidi  ■  namely,  chloride  «>f  sodium 
itl  e   principal  salt  .  b  little   phosphate  and    carbonate   of  sods 
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phosphate  of  lime  and  magnesia,  and  extremely  minute  quantities 
ron  anil   manganese,  I>nt   no   alkaline  nulplir.  salts  of 

ammonia  are  foond  in  frevh  healthy  bait.  The  rehiion  ..f  the 
potash  and  soda  in  the  bile  of  different  animal* — a  fart  noticed 
j  Ben  but  mute  prominently  evolved  by  Strcckcr —  is 
eserring  of  careful  attention  the  bile  of  frult-nater  fishca  con- 
tains almost  exclusively  potash  hQfl  Hint  of  the  herbivorous 
mammalia  contains  almost  exclusively  soda-salts  j  whereas  from 

!be  nature  of  the  food  of  (be  animals,  Hi  should  ban  expected  Co 
met  with  the  opposite  result.     Wc  have  already  alluded  to  the 
presence  of  copper  in  tfaf  *>ilc-  (Seo  vol.  I,  p.  r»i.) 

Finally,  a  greater  or  lesser  quantity  of  mora*  alaayv  pocnil  in 
bilc\     This,    like    Other    WJettea    of    mucus,   i%   mi vi-il   with 
ibera  of  epithelial  cells  j  here,  however,  the  mucuN-juicc  very 
znach  preponderates  over  thfl  epithelium* 

I  bile  contains  no  morphological  dements    \eept 

the  cells  of  i  .il  epithelium  tlirown  off  from  lbs  araooui 

membrane  of  the  biliary  ducts  and  the  gall-bladder ;  these  eella 

touped  together  in  their  natural  arrangement. 

It  is  DBsxHtSJ  (C    introduce  in   this   pine**  any  historical  sketch 

manifold  experiments  and  view*  which  have  been  eddoced 

oe  f"  'he  composition  of  the  bile, since  they  are  described 

ith    more  or   Joss   minuteness   in   nil  our  text-books  of  Animal 

he  mis  try,  and   in    v,  :-ry  monograph   on  tlic   bile,  and  since  they 

o  not   threw  the  slightest  light  on  tin*  OOtnpieX  nature   of  this 

uid   and   of  it*  constituents.      In    reference   to   the   writings    of 

erzcli  i  ems,  however,  necessary  t«  ml  according 

his  ricw.  which  has  very  recently  been  defended  bj  Mulder,  the 

st  essential  constituent  of  the  bile   it   not   ;  n  arid   In  combina- 

ion  with  soda,  but.  an  iiidilh-rent    illbstanoe  uanird  HSftj  which  in 

dooooDpoakion    sjrea  rise   to  those   substemcs   which   were 

described    by    (J  rat-Lin,  and  (subsequently   by    Demure,  ay 

d  others,  as  occurring    in   the   bile.      Ar  y  one   who   carefully 

Ilea   the  chemical   characters  of  fanroeholie   mill   (tlie 

acid    uf   Strcckcr),   and    Compares    them    with    those    which    are 

cribed  by  Bcr*  I  bilifij  will  readily  doted  the  causes 

the  error  by  which  that  chemist  was  led  to  assume  the  eacist- 

oeof  an  indifferent  hilin  ;  and  they  will  no  longer  wonder  that  nil 

bo  have  repeated  the  positive  experiments  of  Berr.elius  have 

ite  as  thoroughly  confirmed  them,  as  those  which  were  posts* 

by  Liebig  and  his  pupils,  but  led  them  to  a  different  view  of 

the  subject. 
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If  these    disputes  amongst  the   first   chemists  of  our  tine,  I 
regarding  the  constitution  of  the  bile,  should  at  the  tint  gkact  I 
cxmc   the    faith    of  the   phytictoa   in   the  extreme  certainty  <** 1 
Onemioal  investigation  to  ata^icer,  and  should  blight  his  hopes** 
our  ever  attaining  to  an  exact  humoral  pathology,  let  him  »«n»»  I 
fully  study  the  grounds  of  these  differences  of  opinion,  and  U  I 
will  he  convinced  that  he  has  no  cauvc  for  doubting  the  accuracy 
nnd  certainty  of  chetnic.il  inquiries.     Ha  must  especially  bear  s> 
mi  mI  ibafl  difl  intatt  turn  .  ntercd  opon  ti  ,( th*  I 

eoaoplei  Bud  Iron  dificranl  points  of  view,  entbootj  **  itwera, 
meeting  one  another  half-way,  and  thus  obtaining  a  general  sumrfi 
i  it  i,  it  must  be  recollcctr-l  tiut  t Ii<*  hile  undergoes  deconipott- 
tion  with  extraordinary rapldrty,  nnd  scarcely  any  chemist  asatuaa 
tlmr  tra  bos  employed  perfectly  nndecomposed  bile  i:i  hisanalYse*; 
d  it  has  crcn  been  beScTtd  that  the  decomposition  of  tk 
bib  commence*  within  the  healthy  Living  body  in  the  -nil  bladder. 
Moreover  it  is  clear  that  by  employing  different  nwihc 
analysts,  Wfl  different  products  of  metamorpboeb.     Finaflr, 

vrc  must  always  recollect  that  the  comprehension  of  the  rest 
;...  anaJyj  is—  the  oonsi  oration  of  th  objects  perceived — is  alrtn 
Mil.j. n itil ".  that  u  to  say,  it  is  the  result  of  an  intellectual  process, 
Bonos  we  aw  (hat  even  where  all  the  fact*  won  fully  vtuhrmeJ, 
none  of  (In:  oploJoui  that  have  been  expressed  resntfdiag  them 
bflVti  preponderated,  since  none  of  them  could  be  made  to  harmo- 
nise wiili  all  Che  results  of  different  experimenter*.  This  object 
li:i-.  Iw\uvcr,  been  attained,  an  we  alrendy  observed  in  the  fir*t 
vnl  111  .<■  In  in  ins  rif  Srrecker's  experiment*,  conducted  under  the 
aotpkea  of  Licl/u/,  although,  wt  might  be  expected, 
remain  soma  lew  obscure  points  requiring  further  elucidation. 

In  reierenofl  to  the  resinous  acids  of  the  bile,  we  have 
ii  ill  to  whnl  \vc   have  already  eommimieated   regarding  StrecWr'* 
investigations-     Mulder,*   however,  still    defend*  the   opin 
Betoeliti   .  is  .-secreted   by  the  liver,  but  believes   that  it 

undergoes  a  complete  dccomposation  in  the  gall-bladder.  Streclcer,T 
on  flu.*  other  hand,  has  extended  his  investigations,  and  haa  ana 
the  hile  of  various  classes  of  animals;  and  hitherto  he  has  found1 
that  the  only  difference  in  the  composition  of  the  hilo  of  different 
animal*  II  In  ttfl  varying  proportions  in  which  the  taurecholic  and 
glycocholic  acids  (the  choleic  and  eholle  acids  of  Streaker)  exist  ia 
them     In  dn*  bile  of  Sanaa  [Oadus  morrhua,  Pletaymetim  mcxi- 

\Soheik.  Oadars.  U.  5,  [>.  1  101. 
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m$s  PoxafJoiiatiOs),  Strccker  found  that  the  mil 
ua  constituents  con«stc«l  itircly  ul  I  <>cholat< 

ilh  mere  truce*  of  alkaline  glycocholatet  :  H  "gh, 

uL  iLe  potaak-aalni  leratcd   h  and   the 

adamlta  in  the  freshwater  naboBi     The  researches  of  Stacker 
how  that  the  bilo  of  the  do;*  contains  almost  i  iy  tauro* 

bolate  of  aoda,  and  a  aim  ;id  been  pravioualy  ascertained 

■r  Schlieprr  in  rtfrrciu-i  toaerpents'  hilr.     if  ^.•m^,  moreover,  ui 
im  from  I  experimental  that  the  nature  of  the  food 

ik  of  dcf»)  cxcrcwca  no  influence  on  the  composition  of 
•.•  bile  of  the  ahecp  contains,  according  tn  Strveker,  a 
nixture  of  much   taurorholate  of  soda  with  1  ennmnratively  H 
unt   of  ;  k<  och  date      The  I ji !<-   of  the  goose,  according  to 
■  son's  investigations,  contains  almost   exclusively  Uturocholio 
ucid.       Hyorhohc  acid   lias  only   been  found    in   tlm  bile  of   the 
pig:   on  the  otha  it  appcart  that  the  small    quantity  of 

UllphtU  formerly  detected  b)  Strecker  and  Dcnach  in  the  bile 
tjf  the  pig  depends  on  the  presence  of  a  hyocholcic  acid;  that,  i* 
to  aay,  that  the  glycu  add  (glyuo 

also  occurs  n  uurine-yiclding  arid  m  rerj 
Kiimll  quautits  — mi  add  in  which  the  taurine  ia  united  with  the 
same  resinous  acid  (C40  Ili0Oft,  the  hyocholalie  u  id  el  Strieker) 
with  which  glycine  is  combined  in  hyocholic  acid-    TTooprodi 
of    the    decomposition    of  hyocholie  acid   have  been  caret 
studied  by  Strecker.     It  is  word  j  of  notice  that  1 1 1 1 ^  chemist, 
in    examining   pigs'   bile   from   which   the  biliary   acid*  had   I 
removed  by  hydrochloric  acid,  discovered  a  very  strong  sulphurous 
base,  which  is  capable  of  combining  even  with  carbonic  ucid. 

The  peculiar  pigment  has  nam  yet  be>  n  found  to  be  absent  In 
tlic  bile  of  any  animal.  In  the  bile  of  carnivorous  and  omnivorous 
animals,  including  mnn,  we  have  a  brown  pigment,  the  cliole- 
pyrrhin  of  Bcrzelius;  while  in  the  bde  of  birds,  fishes,  and 
BfApUbSBj   We    usually    find   an    Intense    ptCD    ]>  gu     :»t,  bilivenhn. 

bile-pigment  i..  mon  ni  i    a  nra  oonl  dned  in  :«  ital 
freedom,  but  is  always  in  combinal  on  cither  with  soda  or  limes 
in    the  latter  eaac  it  ia  insoluble,  and  may  be  easily  recognized  in 
the  brown  gran*.;1  i  we  sometimea  observe  in  <  . 

the  bUfl  villi   the  microscope.      A  micrnxeopico-chcmiral  -innlyi 
afford*  a  ready  proof  that  these  granules  consist  of  the  corubiiu 
bolepyrrnin  irith  lima 
The  quantitative  relations  of  the  biliary  constituent*  liave  m 
sj  \rt  bean  very  accurately  investigated;  the  following  staternenl 

VOL.  II.  K 


mi.:-. 


may,  however,  Ijc  regarded  as  representing  with  tolerable  accuracy 
the  mean  oi  tl  Q  I>i1l'. 

Normal  Jiumtrm  biie  contains,  m-cording  to  the  determinations 

.*  alnnit  Ml,  or  a  little  more,  of  solid  constituents; 

•:n  10  to   13«;  mid  pi^s*  bile  (according    to  Guudelach 

and  Streckcrf)  from  10*<;  to  Il'Sgj  the  amount  of  water  may, 

r,  be  as   variable  in    the  bile  aa  in  most  other 

scen-i  i 

(rrrnrp  "Bronnnnf  found  iM3jj  of  solid  constituents  in  tlat  bik 
ofnnoM  mini,  i.i.-l  I/'IOJ  in  that  of  a  child  Aged  twelve  yean; 
hut  whether  the  bile  il  always  more  diluted  in  old  age  than  in 
childhood,  is  a  question  that  must  be  decided  by  further  investi- 
gatin  | 

The  organic  constituents  of  human  hile  amount  to  about  8?} 
nlid  residue;  ami  much  the  same  ratio  seems  to 
obtain  En  Ibe  bQe  of  animal*. 

BeneUn  obtained   1  ran  the  residue  of  ox-bile; 

ind  IjVum-IiJ  13*13*  from  that  of  call  'hat  of 

sheep*'  Ulffj  I8*a)l{    from    that  of  g0tuV  hile,  |$'$|  from    I 

.om  that  of  foanw'  bile,  10-99J  from  that  of  fowb' 
bite,  ami  Ml  1  ,-'  from  that  of  the  hile  of  freah-water  Gabflf. 

The  alkaline  tauroeholate*  and  glyeoeholates  constitute  hyfu 
eater  part  of  the  organic  cDnttituentavand  amount  to  at  least 
r."»;    '  I  ilic  whule  of  the  solid  CORltitu  ilie  bile. 

The  inrcetigations  of  Beneoh  and  Streeker  show  that  the  bile 
of  moat  of  the  animal*  included  as  yet  in  their  experiment*,  eon- 
tains  a  preponderating  quantity  nf  teurocbotate  of  *nda.  As 
taurochulutc  of  soda  (Na  O.  CV2  1141  N  0,,S)  oml 
plnir,  wc  may  readily  estimate  the  taurocholic  acid  conUined  m 
jiny  quantity  Of  bfltj  frotn  the  amount  of  sulphur  contained  in  tlie 
portion  soluble  only  in  alcohol  8chlieper||  found  6*2*  of  sulphur 
in  purified  serpent's  bale,  ih.it  is  to  say,  in  ita  alcoholic  extra 
thai  of  the  dog]  Beneeh  found  6*2^,  hut  Streeker  only  $'Vt\  w 
that  of  tlie  f.»\.  B.Misch  found  5 •!.»»; , ;  while  in  that  of  the  sheep. 
Streeker  found  from  5'7  to  5'$$.  Hence  we  perceivBthat  the  bile 
of  these  animal*  contains  tourocholic  acid  almost  exclusively,  while 
ox-lulc,  whose  alcoholic  extract  contains  only  3 X  of  sulphur,  coa- 

•  Beaaer.  Asa,    iu.  s.  h  t  u.  2. 
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Uins  taurocholic  and  glycocfcolic  acid*  in  nearly  equal  proportions. 
A*  Um  bile  of  the  pig  contains  only  from  03  feq  0*4j  ol  sulphur, 
are  may  lieeiev  draw  our  oooehuHoni  regarding  the  small  quantity 
of  Krjod  oil  :r  or  Uuro-hyoc.holic  acid  contained  in  it. 

No  correct  dctrrnimationaiiavr  I  .le  regarding  the  amount 

of  the  pigment,  the  cholcstcriri,  nr  the  fat*  and  fattv  acids  in  the 
bile 

NIYir.Mvoi,  dlfl  «|'i:u  tiutive  determinaliuns  of  the  mineral  OQfl 
statue nt-v  uf  the  bile,  cam.nl  bfl  regarded  as  altogether  trustworthy; 
Hits  only  established  fact  acenria  to  be  that  there  is  a  quantity  of 
•oda  or  potash  present  which  is  equivalent  t-  the  resinous  acids; 
hut  the  payment  ant!  thfl  fatty  acids  are  also  combined  with  alkalies  ; 
ordinary  anal) sci  i if  the  uah,  and  e\cu  thoH  mull  in  UWOTuWnoC 
with  Ruse's  directions,  do  not  by  any  DDCHU  lend  tq  the  (Will  that 
all  the  alkali  combined  with   organic  matter  lina  been  accurately 

mined.     The  ash  of  ox-bile  is  almost  the  onlj  one  «  hlch 

been  Carefiills    «g»trfj'a*d  :    \\  euntaiiiM,  according  t<>  YVi  nlenhiiM-h,* 

*V£  of  chloride  of  sodium,  and  about  \6'i  of  tribasic  phosphate 

of  soda,  with  only  9*026]  of  basic  phosphate  of  lime,  l*52g  of 

■  of  magnesia,  0*23}  of  peroxide  of  iron,  and  OM6g 

uf  silica. 

I  hove  convinced  myself  that  the  bile— at  all  events,  that  ux- 
bilc  —  contains    prc-formod   alkalim    carlivu'itc*.    by   the   *umc  c\- 
I  proof  which  1  adopted  to   demonstrate  the  presence  of 

•e  salts  in  fresh  blood.  If  V4  place  blk  under  the  reerivcr  of 
in  air-pump,  and  abstract  the  air  till  the  fluid  appears  lo  boil,  and 
if  wc  then  add  acetic  acid  to  the  bile  lima  freed  from  gua,  and 
again  form  a  vacuum  around  it,  very  lar^e  quantities  of  carbonic 
acid  will  ho  evolved,  even  with  the  first  stroke*  of  the  pump. 

1  noil  I n-ii-  remark  thati  in  performing  thia  cxpcrimcni. 
perfectly  frcah  bile,  from  which  the  mucus  had  been  removed  by 
alcohol,  was  employed;  and  thia,  on  the  addition  of  acetic  acid; 
yielded  bo  precipitate  c if  fine  granule*  which  might  have  fincili- 
tatcd  the  formation  of  reaidea  uf  aqueous  vapour.  Tha  vxperi- 
racnt  may  also  be  easily  performed  by  simultaneously  placing 
acidified  and  non-acid  bile  >«  vacuo,  when  the  difffircnoa  more 
readily  strikes  the  rye.  In  100  parts  of  fresh  ox-bile,  I  found,  in 
two  quantiutm-  rJcti  ruinations,  0*0846,  and  O'll'-M  parte  of  the 
■implc  carhonotc  of  aodn. 

must  here  further  remark,  in   OODDaxion  with  the  unerr- 
tatnty  of  ash-analyses,  that  the   soda  combined  in  the   bile  with 
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organic  aulntanees,  will  appear  in  the  ash  a*  carbonate  of  aoda; 
this,  however,  occurs  only  in  extremely  small  quantity,  for  the 
greater  part  of  the  soda  is  saturated  by  the  fulpboru  --h  » 

formed  during  the  combustion  of  the  taurocholic  acid  and  the 
mucus.  The  lalphufk  add  In  the  aabj  resulting  from  Oiis  source, 
is.  however,  Bxtremdj  nriablet  according  to  the  mode  in  wbica 
hm  been  conducted.  V\  exienbuadi,  who  employ©! 
Rose's  method  for  tk  iuUou  ol  the    ash,  aatialied   hirustif 

that,  even  in  this  way,  a  great  pari  of  the  sulphur  containci 
in  those  onramc  substaiicrs  has  volatilized,  mid  therefore  doe*  not 
appear  in  the  ash  as  sulphuric  acid.  The  researches  of  all  tJie 
more  recent  chctnista  show  that  htat  bllfl  oontuni  scarcdy  a  trace 
of  nlphurk  ft<od.  A  p him.ii,  however,  of  the  soda  which  wa« 
in  combination  with  organic  anhstnne.es,  is  found  in  the  ash  ai 
phosphate  of  soda,  a  salt  which — as  ordinary  phosphate  of  sods 
('-'  Nd  Oi  II  O.  PO*) — most  probably  exists  preformed  in  the  bile. 
Thttl  it  is  easy  to  sec  that,  under  certain  •  •oiwlitioms,  even  no  car- 
bunuti  11  m v  he  found  in  the  ash. 

In  normal  human  bile,  Frerichs*  found  from  0'20  to  025J  of 
chloride  of  xodiuin,  and  an  equal  quantity  of  pnoapbatti  of  soda. 
Theyer  and  Sch  lower  found  $'SC>v  of  this  ndt  in  the  bile  of  the 
ox. 

The  determination  of  the  MUCUS  in  normal  bile  il  DOt  to  be 
depended  on,  for  the  bile  which  h&fl  been  i  I  has  usually 

been  QSpneaed  bom  Hi.-  gall-bladder  with  such  force  that  a  large 
quantity   of   the  epithelium,   from    the   lining   membrane  of  that 
organ,  becomes1  mixed  with  the  seoretSon.   In  ox-bile  I  found  i 
0131,  and  in   human   Lilc  0'158S  of  mucus,  when   I    used  c- 
precaution  to  av< Id  tins  source  of  error. 

Very  HtUe  is  known  regarding  the  changes    which   the  tile 

undergoes   inub  r    parely    plr,  sinl'^'iral    run  liiimiv.       When    it    lit* 

been  retained  for  a  long  time  in  the  bladder,  Foi    insuiuv. 

cases  of  prolonged  fasting,  it  is  concentrated.  A  highly  nitrogenous 
diet  not  only  lacitilia  the  biliary  secretion,  but  likewise  render!  it 

UlOre  COneenl rated  than  nnlinary  bile. 

As  in  the  case  of  other  secretions  and  excretions,  heitrogcH*t>w 
constituents  may  find  their  way  into  the  bile.  The  older  writers 
have  often  asserted  that  iho  bile  contained  ntbtrnten,  but  they 
doubtless  mktoolt  mucm  for  albumen.     Albumen  m 

.■limes  found  in  the  bile,  especially  in  fatty  l'ucr  (although 
rarely),  in  Briyht's  disease,  and  in  the  embryonic  state.    Jn  afire- 
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months*  hntfti  embryo  1  found  no  true  bile  in  the  gall-bladder, 
but  only  yclliv*  coloured  albumen  and  mu< 

;ti*rd  ha*  observed  and  described  a  peculiar  form  of  albu- 
ms bill',  which  ■  it  occarrcd  in  certain 
case*  of  fatty  liver,     i                irccta  attention  to  the  film  which  is 
often  formed  on  the  amfans  of  morbid  bile  di  poretionj  but 
this  membrane  may   be  formed  by  the  coagulation  of  mucus-juice 
•&  readily  ss  by  ciLsci  i-!il\r  labvtances ;  in  two  cue*  of  feitj  liver 
I  b.                          r,  t K at  I  actually  found  albumen,  for  1  treated  the 
Ltlo  with  acetic  aeSd    u   long   as  any  prooSp 
mucus,  and  biliary  and  tatty  oekfte]  continued  to  be  thrown 
and  then  boih'd  tin    iiltn  «d  fluid  with    Irjdrofihlonto of  amnion  in, 
(see  vul.  i.  p.  934) ;  a  coegulorn  was  then  rbrroed,  which  yiolded  I  In- 
ordinary reactions  of  tlic  protein-bodies,     Bernard*  Wiethe 
who  detected  slbi              the  bile  in  Bright'*  disease  -  Win-; 
con:              .  ;ix  ja  lomei          the  case  in  abscesses  of  the  liver, 

u  ir. 
In  a  case  of  obliteration  of  the  cystic  duct,  in  cenacqu.-oci  of 
li  hydrops  vrsiav  fcttcx  (a*  it  has  been  termed]  was  developed, 
1  found  that  the  colourless  fluid  in  the  gnll-bladdcr  contained  trace* 
of  onagul.sluc  matter,  in  addition  tu  epithelium  and  mueus-juirc. 

The  occurrence  of  urea  in  the  bile  after  extirpation  of  the 
kidneys  has  been  already  noticed  (see  vol.  i.p.  16G) ;  this,  substance 
lias  also  been  found  in  \  lie  Ml*  in  Bright*!  disease  and  in  eholer;-. 

The  alcoholic    extract  of  the  bile    of   ;i    DU3  VI  ho  died  fl  itli    the 

symptoms  of  fatty  degeneration  of  the  kidney*,  free  extracted  with 
aqueous  ether;  the*  ethereal  extract,  when  tTCatC  1  With  nitric  arid, 
yielded  moat  distinct  crystals  of  nitrate  of  urea ;  fat-globules  were 
alao  present  in  ir.  Starauofl  and  Sthamert  Jailed  in  detectinguree: 
bile  "^  i:i  the  kidney*  of  animals  whose  kidneys  had 
been  ed. 

<  once  discovered  a  dark  red,  non-bitter  bile  in  a  patient 
i   rintc  from  i.-i-ni.;   it  contained   an  emrrnttl-t/n1' t\  pigment ,  to 
whirh  he.  pave    the   name   of  enjlhroyiii.   from    its   volatilizing  at 
40°  and  giving  of?  a  red  vapour. 

1  found  a  r  miliar  substance  in  p.  ease  of  acute  yellow  atrophy 
of  the  liver ;  it*  behaviour  WM  precisely  the  same  as  that  of  BianVs 
erythrogerjj  It  mi  insoluble  in  weter  and  ether,  partially  soluble 
in  alcohol,  but  dissolved  readily  in  concentrated   mineral  acids 

•  Etoussttn,  dt  U  UlBj  <U  ttm  varie'io.  filivMo1og<'iuctf  el  do  •«  iHffratiotM 
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without  any  change  of  colour.     I  obtained  it,  like  Bixio,  by  il 
ins  the  bilo  with  wutef ;  the  insoluble  portion  was  boiled  with  water, 

iB  \rliH-h  ■  fttftjr  BUtB  mass  separated  on  the  surface,  which 
hud  tin*  above-named  properties'   in  rommon  with  erythm_ 

In  the  bile  of  ■  child  who  died  suddenly,  I  *  found  a  consioVr- 
able  quantity  of  sulphide  of  MtBBMSUBa, 

Uifl  sufficiently  obvious  tliat  this  mlphide  t>f  ammonium  had  art 
lieen  separated  from  the  blood  by  the  liver ;  the  only  singularity  i>, 
that  it  should  bm  been  found  in  such  large  quaatil]  in  the  buV, 
when  the  examination  was  made  sixteen  hour*  after  death, 
fortunately  nothing   was   known    of  the  previous  history  of  tk 

rasp. 

With  the.  exception  Of  thp  alxiYc-inrntinned  changes,  thr  mil 
other  alterations  in  morbid  bile  (which  can  obviously  only  He 
obtuined  from  the  body  after  death),  BW  of  a  quantitative  nature 
iit  reference  to  the  individual  constituent'*,  or  are  represented  by 
FiHHllfn'Jit.iiifiH  of  the  pigment.  The  bUc  has  been  found  bo  bi 
in  solid  constituents  in  persons  who  have  died  from  severe  inflam- 
matory affections,  especially  from  pneumonia,  and  likewise  in  fatal 
cases  u I  droptj ;  it  in  even  more  aqueous  and  attenuated  in  e*  I 
cases  of  typhus;  unci  in  diabetes  there  is  always  an  egress  of 
water.  In  tuberculosis  the  bile  is  very  frequently,  although  uot 
invariably,  poor  in  solid  constituents. 

In  cases  of  tuberculosis,  fJorup-Besanez  usually  fount  I  tin-  \>\ie 
Of  the  ordinary  consistence  5   but  Frerirhs  always  found  it  ftttesa- 
atcd,  unless  when  the  tuberculosis    was   complicated    with 
li.cr,     This  difference   may    be   readily   accounted  for, 
probably  analysed  bilo  in  cases  in  which  an  anaemic  condition  had 
been  Induced,  In  con^uenrv  of  abundant  effusion  (as,  for  instance 
wlu-rc   ili:iirha'.i    luul     !>ivn    excited    by    intrvli-  .  ! 
where  there  bid    been    pleural    or   peritoneal    dropsy;    bis  last 
case  was  one  of   obsolete  tubercle;.     Again,  no   one   who  has 
examined  the  blood  of  tuberculous  patients  before  and  after  the 
exudation  hasbei'u  thrown  nlT,  can  wonder  thnr.the  bilo  should  pre- 
sent a  thin  liquid  appearance  after  an  attack  of  acrutc  tuberculosis. 
In  tuberculosis  combined  with  fatty  liver,  Krcriehs,  like  Gorup- 
BetNtelj  found  the  bile  dense,  since  In  this  condition  the  blood  is 
less  poor  in  solid  constituent*,  and   the-  hepatic  affection  i*  iiaelf 
opposed  to   a   copious    secretion  of   dilute   bite.       Both   1 

1  the   bile  very  diluted  and  scanty  in    typhus;    the  bodies 
from  virion  the  bile  was  obtained,  were  ;  A  persons  in  whom 
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the  morbid  process   was   already  loenliswh  or  when   death  wir 
ductd,  as  it  frequentl)  is,  not  directly  by  th    typhua,  but  by  the 
•ubacqucnt  anrcniia.     In  two  cases  oi  typhua3  in  whioh  tb 

in    the    D  wore   only  just    recognisable,  I    found   the 

i- ;  and  CV*ry  pathological  anatomist  must  recollect  en*i*s  in 
which  tin-  liili;  was  tough  and  consistent,  and,  therefore,  rich  in 
solid  constituent*  in  persona  who  had  died  from  typhua,  In  every 
cue  Krer.chs  found  from  9A  to  96  £  of  water  in  the  bile,  and  Uurup- 
Besancz  for  the  EQMt  part  it  *.ome\\hat  smaller  quantity. 

The  soli  J  constituent*  arc  commonly  increased  in  those  :i1m1.»- 
minal  diseases  in  which  the  motion  of  the  blood  in  the  larger  veins 

-  ipuded,  and  where,  as  in  certain  cunt*  of  heart-disease,  tlic 
blood  accumulates  in  HH  Willi  ft  quantity  in  the  portal  vein  ami  the 
hepatic  ve**els.  The  motion  ofl  the  blood  in  Qu  hepatic  capi!- 
laric*  is  MWe  know  fiuiu  physiological  icNCiirdwaj]  tOtorpidj  tint  | 
there  be  any  impediment,  as,  for  instance,  diacoac  oi  tin;  In  art,  to 
the  passage  of  the  blood  in  the  rent/  w//.  and  any  cheek  to  the 
escape  of  tin-  blood  firom  tin-  liver  through  the  hepatic- vebuj  on 
aJiiiost  entire  stiignatioo  of  the  blaodpCURCnt  in  the  liver  must. 
ensue. 

In  cholera  we  also  Jind  the  bile  den&c,  tough,  and  consistent; 
•condition  is  likewise  due  for  the  most  part  to  mechanical  con- 

ina;  the  blond  of  cholera  patients  is  no  tenacious  and  thick, 
tliatocn  in  the  vicinity  of  the  heart  it  muvca  slowly,  and  thus 
causes  ft  disturbed  state  of  the  circulation  generally;  and  this 
cflVrc  is  the  more  Striking  In  the  hepatic  circulation,  when,  more- 
over, in  conseqnenoe  <>'"  the  Mood  bang  di  Rci  oi  in  water,  n  lf*«ii 
aqueous  bile  must  be  secreted. 

The  muauM  is  often  relatively  increased  when  the  bile  is  very 
dilute  ;  indeed,  in  typhus  we  Sometimes  find  little  else  in  the  gatl- 

IdCT    than    mucus,    tlu:     resinous     OODJtfl  iturnls      bdng     llxB 
entirely  or  altogether  absent;  and  the  same  is  observed  in  catarrh 
biliary  ducts. 

In  tl.'-  absence  of  quantitative  determinations,  wo  cannot 
decide  whether  the  separation  of  crystalsofcAotaterh^  which  we 
can   sometiwea  observe  vritfa  the  microscope  in  morbid  bile,  is 

-i.il.  I  v.  :Sh  mi  .'ib.Milure  uut;mciit..itiiiii  of  tlii»  lipoid.  Qorup* 
Bcsancz  has  only  occasionally  observed  this  phenomenon  in  very 
concentrated  bile. 

Frre  ftU  hi  always  pr.  sent  in  the  bile,  but  is  held  in  solution  by 
the  tauroeholic  acid;   0  illy,  however,  in   examining  morbid 

bile  by  moans  oi  the  mtooricopi  I       Mt-globulcs,  which 
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ant  const  be  cai  I  .1  n  l\    ronfound  with  the  globules  of  scpaxatf 
biliary  a.  I  th  are  often  observable      liorup  has  found  h 

•  i  tie  bile  of  persons  who  hxil  died  from  typhus  and  fro 
tuber  W*  hart  ali—ily  alfcal 

to  the  fed    (tea  voL  E.  p.  153),  thai    in  audi   case*  free  fat 
pas* •■•  n if-  the  urine. 

It  ii  very  seldom  til  l1    the  bib  has  been  found  to  bare  an 

n,  and  in  none  of  these  cases  has  it  l>een  carefully  anatyi 

Salon,  Sdhftriuij  and    Gorup-Boaanea  ooeaakuially  found 

bile   acid   in   typhus;    this    ma\\    however,  depend  partly  on  ti 

(position  of  the  bile,  mul  the  conscqnefit  liber 

lion  of  its  i  I  partly  on  the  f*ct  that  pas  it  crTua 

Into  tin*  !;-ill -Mi'!  tcr :  for,aa  we  shall  iabs>  >--',thisnVi 

when  oontaiued     ii  an   enclosed  often  becomes  acid  wi 

rapidity* 

ording  to  Solon,   the  bite  is  sometime*  nx  nerid  as  chlorii 
torn?.  1  believe  that  I  have  observed  two  rase-, 
which  probehlj  mi  to  adopt  this  riew;  this  bile  certain 

d  lit  in,    )  that  it  remained  neither  blue  nor  n 

but  its  ooli     i  ■     i  was  so  dittolved  out,  or  covered 

fellow  pigment  of  lh«  bile,  that  the  original  fi;»t  seemed  wholly 
in  a  less  degree  fob        the  «wc  with  ctc 
!c. 
The  following    may    bo  regarded  a*  the  simplest   method 
analysing  ihr   Mle,     We  treat  the  fluid  with  half  iti  volume, 

;  i'  at  t  i  i;%  own  volume,  of  spirit  (83$).  This  generally 
throws  down  me  me,  which  carries  with  it  any  epathelhuc  that 
i>c  present ;  we  rinofl  the  predpitate  Grst  with  spirit,  and  then  wi 
and  dry  and  woi^h  ir.  The  bile  thus  freed  from  mucin. 
deprived  of  its  water,  by  being  placed  first  on  the  water-bath,  an 
I  ,uoiitly,  iiiidiT  the  air-pump  on  a  sand-bath  heated  to  IOC/ 
the  high  temperature  in  this  process  of  desiccation  is  lew  nee* 
ssry  fox  tin'  purpose  of  effecting  the  drying  quickly  than  for  cxr. 
renting  the  resides  »■(  the  bile  by  ths  rapid  evaporation  of  T' 
water  into  a  porous  spongy,  puffy  substance,  which  admit 
being  extracted  by  the  m<  natruo  with  comparative  faciliv 

As  the  residue  of  scarcely  any  Other  animal  fluid  attract*  moisror 
so  readily  from  the  »ir,  espei  tal  care  mtiit  he  paid  to  the  in 

tltuentSj    after  the   mass   ban  cooled   in    n 
H  whSofa  the  aqueous  vapour   lias   been  extracted  by  chl 
I  iloiam  must  be  drawn    into  the  receiver,  and  the  weighing  me* 
hr  completed  as  qnleklj  as  possible.     The  residue  must  then  b 
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ttracted  with  niilirilrrmx  ether,  a  process  requiring  nuirli  time, 
tCBiise  vc  cannot  pulvcn  0  the  residues  of  other  animal 

aid*,  in  order  to  submit  to  further  nnnlyjia  ft  newly  dried  and 
cighed  quantity.  The  etherkl  attract  contains  fat,  and  not  un- 
rquently  also  a  little  of  the  resinous  biliary  matters,  which  may 
I  wpamted  from  the  fat  by  aqueous  spirit  The  residue  insoluble 
ether,  which  contains  the  essential  constituent*  of  the  bile,  must 
i  divxolrcd  in  absolute  alcohol;  wo  must  then  rem*>  I  eater 

.rt   of  llir  alcohol    by   distillation    or  evaporation,  and  treat    (he 
nccntratcd  riuid  with  et.hr:  i    long  u  any  tarbiditj  isobsei 
crc  then  ucncmlly  only  remains  a  reiy  little  alkali  in  combi- 
th   a    fkttf  aeldy  and   some  chloride   of  sodium    in    tin'   ethcrco- 

the  fluid  wll     it   preclphata  must,  however,  *1 

r  a  considerable  time  in  a  coal  place,  beoan  e  ihe  alkaline  jlyoo> 

o>latc  only  acparatca  very  slowly.      The   salts  of  the  biliury  acid* 

lilcli   are  thus  laporetodj  are  unfortunatcl;    -.b-ju     i   r.,1   m  l( 

le-pigment,  from  wbi  tfa  they  can  only  rsrelj  be  separated  by  the 

Iciam  to  tbair  alcohofic  .solution  (namely, 

»ta  of  true  eh        i  bin).     By  diaaolTinj 

alcohol  a  poi  d    ^lycocholatos  and  toorooho- 

tes  precipitated  by   etheTj  and  by  adding  sulphuric  acid   to    lln< 

>.    re  can  determine  the quantity  of  tin-  ■;  i  In  or  potash  in 

■     t     irii  these  salts  and  with  pigment,  and  n  'i  tin 

hcther  or  not  ammonia  be  present     Unfortunately  the  dctcrmi- 

ttlo  •   of   the  alkali   in  tin-.   Way  is  not  strictly  accurate,   since  a 

U '  ■  i  fa  lot  idi  of  sodium  and  soda  in  combinatlun  with  a  fatty  aeidj 

ways  occni  in  the  precipitate  thrown  down  by  tin-  ether,  aud 

ma  contribute  their  alkali  to  that  with  wbich  the  biliorj 

ere  combined.    An  i  ucl  separation  of  the  tenrocholia  end  glyoc 

i<<   impossible  (a?  indeed  is  obvious,  from   what   baa 

(tated    Jo    vol.  i.  p.  2-12)  ;  consequently    tin*,   best,   method  of 

dculating  the  amount  of  the  biliary  acid  yielding  taurine,  ia  by 
ctcrmining  the  quantity  of  sulphur   in   the  biliary  silts*  which 

Mean   precipitated  by  ether;   for  this  purpose  mc  oxidise  B 

1  portion  of  thorn  with  potash  or  soda  and    nitre,  in  the  dry 

ay,  and  determine  the  sulphuric  acid  that  is   formed.     As,  even 

sulphates  bad  been  present]  no  sulphurio  acid  could  have  pot 

'  I  alcoholic  extract,  it  W  obvious  that  all  the  sulphuric  acid 
tat  is  found,  most  have  been  derived  from  die  sulphur  which  was 
i  combination  with  organic  matter;  and  taurncholic  acid  is  the 
i' ly  sulphurous  subal  nee  contained  in  the  alcoholic  extract. 

•  |Tae  alkaline  U"rwlic1ai<«  and  glyoocM&tc* — «"•  *•  »-l 
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The  residue  of  the  bile  insoluble  in  absolute  alcohol  mast  now 
be   determined   with    the   fiM  Of  checking  the   analysis;  it  con- 
tain* pigment,  partly  free  and  partly  in  combination  b 
alkaline  and  earthy   bhanphfttttj  with  a  little  alkali  ;ti*tc 

and  chloride  of  sodium,  very  rarely  sulphate  of  potaa.li,  but  < 
a  little  taurine;  its  Amount  is  generally  so  small  that  any  further 
quantitative   determination,  as,  for  instance,  by  means  of  diluted 
spirit:,  wmtar,  -•<  id*|  fc  -.  is  liarrily  practicable. 

Those  who  have  studied  nil  that  has  been  stated  in  the  first 
volume  rc£ardiu£  these  substances  and  their  properties,  need 
hardly  be  informed  that  the  method*  of  analysing  the  bile  can,  aad 
indeed  must,  bfl  variously  modified,  and  that  the  method  we  hire 
just  gfcran  en  only  nam  tlie  porpoae  of  an  ill  scheme 

Wfi  hare  stated  in  the  first  volume  all  that  is  neccaaary  regard- 
ing the  quantity  >  ttion  of    the  choletttorin  and  nitty 
ictda.    These  substances  can  only  he  determined  quanritsdt 
when  |  mmv  Urge  quantity  of  bile  is  submitted  to  analysis, 

Biliary  concrttion$  must  be  ranked  amongst  the  morbid  pro- 
duet*  of  die  secretion  of  the  liver.  Few  points  in  pathological 
Hi'-miNTrv.  In  the  earlier  period  of  that  science,  have  received  so 
much  attention  as  gall-stones;  hut  all  the  very  numerous  obser- 
vations which  huvc  been  made  rej;ardinjc  them  are  reducible  to 
tli..-  foUovtng  Eactti  these  ooneretlone  occur  principally  i& 
^all-bladder,  more  rarely  in  the  biliary  duct*;  in  women  more 
frequently  than  In  men,  and  eepecaally  in  aged  persons  s  I 
often  co-exist  with  cancel  of  the  liver  or  of  other  organs,  hut  it 
cannot  be  positively  affirmed  that  carcinoma  is  a  predisposing 
cause  of  gall-stonca,  since  both  these  adventitious  products 
specially  pertain  to  advanced  age  and  to  the  female  sex;  each  is, 
however,  often  found  independently  »>f  t lie*  other.  Gall-stones 
appear  to  be  of  more  common  occurrence  in  England,  Hanover, 
and  Hungary,  than  in  other  countries.  Most  ^all-stones  arc  so 
i  irh  in  choleaterln.  that  tlie  other  coi  %  are  of  very  aecondarf 

importance;  aDj  however,  aontaln  one  or  morn  nuclei,  consisting 
of  traces  of  mucus  and  earthy  phospliHtcs,  hut  principally  of  an 
insoluble  eOBLbinfttioiS  of  lime  with  bile-pigi  icnl  i  i  laigQ  number 
of  gall-stones  are  formed  of  a  mixture  of  cMesteri*  and  pigment* 
time*  tfae  latter  li  sometimes  uniformly  distributed  through  the 
concretion,  in  other  cusca  we  observe  alternating  Isycrs  of  Cfiol 

*  ( I'ituit'iitW-ilK  in  the  llviuiuii  .  it  ia  iLt  compim^d  ix'tiivd  iii  pan  &■ 

o.  a.  i).  | 
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terin  and  the  brown  pigment,  and  in  other*  again  we  find  only  a 
litih-  choleaterin  in  die  dark  hma-n  mass  of  pigment-lime. 

There  i|  a  third  kind  of  eoncrrlimi  wtucll  N  I niiparativcly  rare, 
namely,  the  black  or  dark  green  variety;  this  contains  HWH 
modification  of  tin*  pigment,  which  how  rver,  in  thU  ease  also  is 
combined  with   lime:  thfa  variety  ix   usually   free  tram,  or  nt   all 
' .  -. Li \  \hh  i  in  cbolea  terin. 

Biliury  concretions,  in  which  carbonate  and  phosphate  of  lime 
are  the  principal  ingredients,  are  very  rare.     (Bailly  and  1 1  lm  1 1  > , 
iberg.) 

It  ■  singular  that  miY  urhl  Ii«s  occasionally  Iwrn  fmind  in 
gall-stones.     {Stockhard,*  Marchand.f) 

gall -stones    absorb   a   little    bile,    which    may    be   readily 
abstracted  from  the  pulverised  concretion  with  water  or  cold  alcohol. 

Th6a/brmtof  pill-ttonds  art  extremely  varied;  while  somam 
very  regular  and  symmetrical,  others  assume  the  moat  unaccount- 
able ahapce. 

BrarmonJ  has  undoubtedly  indicated  an  important  point  in 
to  tl  e  formation  <<f  the  majority  of  gall-stones — namely, 
that  it  depends  on  the  separation  of  a  compound  of  pigment,  with 
lime. 

Although  BramKon's  view  lias  been  much  contested,  we  can 
undoubtedly  rocognbe  the  presence  of  a  compound  of  pigment 
the  residue  of  the  nuclei  both  of  elmles'ri  in  ni.in  ■- 
tions  and  of  the  brown  gall-stones  after  extraction  with  alcohol 
and  water,  although  we  are,  as  yet,  unable  to  establish  a  definite 
proportion  between  thi    pigment   and  the  base.     Every  residue 

which     b    rich    in    pigment    alway*    mutaiint    a    ^.initri     u 
quantity  of  earthy   phosphates  and   a   little   mucus:  thy 

phosphates  most  probably  originate  from  I  <<  mucus,  which,  how- 
ever, like  the  protein-bodies  in  the  formation  of  phlebolites, 
r.ulua]  y  diaaolvea  and  disappears  ;  for  the  phutphales  never  stand 
in  a  constant  ratio  to  the  mucus  remaining  in  the  cbneietion;  the. 
mucus  may  alio  contain  a  little  lime,  ffhiofa  on  incineration  is 
converted  into  carbonate-  and  sulphate;  moreover,  wo  sometimes 
meet  with  oxalate  ot  lime,  although  only  in  very  small  quantity;  1 
have  never  found  pn  -foi  med  caj  bonatc  of  tunc  in  the  blown  residue 
uf  gall-stones  (if  present,  it  may  be  very  readily  detected  by 
observing,  under  the  microscope,  tlm  effect  produced  by  a  little  acid 

•    !>-(  Imli'liLlLmilBU.  fnaiig.  moil.     |jjn.  1832. 

t  Jean.  tfftCb.    B4  16,8.  39. 
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0*1  the  sub*t*nce  previously  moistened  with  water  and  freed 
all  nir-buhbles).  Sulphate  of  linn  dOM  i  "t  <  vi*T.  pre-fnrmed, 
all  events  ii  ta  oolj  present  in  very  small  quantity. 

Tit  uiioof  the  .  Mih'tATiee  in  the  insoluble 

portion  of  gall-stones  battngetlMV  m  the  insoluble  part 

Of  ail  dlflfatOl  cinn-rriKi  <.  there  were  8*5,  12*1,  16*^  50*4,  46*3^ 
50*0,  am]  eren  64*7$  of  ash;  in  the  analysis  nf  thrjan  six  axbn 
there  wu  comparatively  muck  carbonate  and  Hide  phosphate  of 
lime  uccording  to  the  I  mnllnes*  of  the  ash  ;  thnt  is  to  say,  in  pro- 
portion oa  organic  substance  preponderated  in  the  insoluble 
rceklne  of  a  ooneret&OBj  to  ma  the  phosphate  el 

lime  encroached  upon  by  the  carbonate.  In  the  ash  wtud  nted 

to  6  '  i  •  T'l'-'t  ports  of  curl  i  lime,  an  J  only  0*4!W 

of  earthy  pboepbata  ;  while  m  the  :.*h  uhich  amounted  to5l7f 
there  wan  <»  ly  l  "l  i.">  pari*  of  carbonate  of  lime,  a  portion  of 
which  originated  from  oxalate  ol  lime,  which  was  recognised  in 
fircth  object.  Brsraaon  l»ns  pointed  out  that  dilute  acetic  acid 
extracts  time  from  the  insoluble  residue  of  biliary  concretions; 
ax  tlii ;  linn*  cannot  be  combined  with  sulphuric  or  oxalic  acid,  and 
aw  only  an  extremely  minute  quantity  nan  he  Associated  vith 
phosphoric  acid,  it  mu&t  be  obtained  fmm  a  combination  with  an 
m  «  atdl  tancc :  and  as  there  in  too  little  mucua  present  for  us 
to  ueribe  it  to  that  cause,  it  must  necessarily  have  existed  in 
combini  tiai   with  the  pigment. 

Fuithcr,  if  the  bile-pigment  were  not  in  con  bination  with  v»me 
subitum  \  it  would  be  soluble  in  alcohol ;  (or  it  is  by  no  means  a 
modified  pigment  which  has  become  insoluble  through  some  mole- 
cukf  change,  but  actual  cnolepyrrbin,  in  combination  bom 
lime'  and  if  we  remove  the  lime  by  the  appl  i  ataon  uf  a  dilute 
,  we  obtain  the  cholcpyrrhin,  which  is  then  soluble  in  alcohol 
and  possesses  all  the  properties  which  we  formerly  enumerated. 

\n  en  on  n  <jii%  deal  has  been  written  on  the  formattom  of  the 
different  Varieties  of  biliary  calculi,  as  ..ill  as  regarding  Uie 
pioxinmtc  cause  of  the  deposition  of  solid  particles,  and  especially 
of  the  choleslerin  ;  but  any  analyeci  ol  the  various  hypotheses  that 
have  been  brought  forward  in  relation  to  these  point*,  would  be 
here  altogether  ou1  of  place.  The  following  is  nil  that  is  actually 
known  raj  die  modced  formation  of  the  concretions.   tfnnsj 

and  epithelium  generally  yield  the  points  or  foci  around  which  a 
•vition  of  solid  particles  occurs;  wc  alwnys  find  pijjmcnt-limc 
nidi  a  Utile  mucus  in  the  centre  of  the  concretion,  and   ix?nce  *\? 
i   ill-,  conclude  that  it  plays  i\  pail  m  their  formation;  h«t  the 
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separation  of  cholcstcriii  from  the  bile  is  still  not  cxpluincd,  even 
though  mucus  and  pigment-lime  toll  and  mutt  net  as  solid  points. 
The  question  ffPggettff  itxelf,  whetln-r  ti"  Wile  lying  amongst  thr 
gaJJ-»tonrs  b  iH.ii;i.il  in  its  cherectei  ■  il  has  been  believed  ih.it  jt 

■i-iiU  nothing  abnormal.*  but  no  conclusions  can  be  drawn 
from  any  analyses  of  human  lnlc  that  have  yet  been  instituted,  fur 
tba  quantity  of  bile  obtained  from  a  dead  body  fa  COO  small  to 
admit  uf  an  accurate  analysis  ;  moreover,  llir  cimstiliitiuu  uf  the 
irhcS  obtained  after  death,  is  generally  more  dependent  on  the 
norba  !  process  which  gave  rise  to  the  fatal  termination,  than  on 
that  which  bd  to  thfl  formation  of  biliary  conrretioni.  It  h,  how- 
ever, more  d  I  in  order  (hut  eonr.rrrinns  uf  t'lmli  v. 
terin  should  be  formed,  the  bile  should  contain  a  smullci  uinount 
of  the  solvent  for  this  substance  than  the  normal  fluid  contains ; 
but,  as  has  been  already  mentioned,  we  very  rarely  DMA  with  bile 
in  which  ihere  is  n  separation  of  minute  tablets  uf  cholestcriiij 
although  they  often  occur  in  other  fluids,  as,  for  instance,  dropsical 

I  ions,  &c. ;  hence  the  presence  of  solid  insoluble  particles  mult 
be  regarded  :  ang  a  considerable  influence  on  (] 

of  gall-vtoui*s.    If  \\<-  inquire  what  it  is  which  holds  the  choleal 
and  the  pigrocat-tfme  in  lolutton  in  normal  bile,  direct  expert- 

■  t*  afford  an  answer  to  the  qacstioiii  and  show  that  both  these 
substances  arc  principally  hold  in  solution  by  taurocholic  acid  or 
taurochulaie  of  soda.  If  we  digest  the  insoluble  residue  of  a  brown 
gall-atone  with  taorochoGc  acid  or  arid  taurncholutc  of  vjitu.it  II 
lived  with  the  exception  of  ■fewfjeylsh-whiti  floec  il  . 
and  the  previously  colourle.v;  ti-luikni  :i->unael  the  tint  of  fi 

•r  showed  long  ago  thnt  chnleMcrin  wai  soluble  in 
solutions  o^  taurocholic  acid  and  its  salts.  Glycocholic  and  doli 
iStrcckcr's  cholalic)  acids  possess  this  property  in  a  far  less  degree. 
The  question  regarding  the  formation  of  Kail-stones  would  be  very 
readily  an  rowed  if  it  could  he  proved  thai  bSl  wfticfc  has  a  ten- 
dency to  forn.  .  wits  either  poor  in  Uuruehnlic  iieid  )ii 
relation  to  choleaterin  and  pigmcnt-limc,  or  that  its  taurocholic 
acid  was  decomposed  in  the  f*nll-bludde.r  and  had  thus  lott  its 
power  of  dissolving  these  two  substances. 

.sine1  concretions,  which  are  rich  in  Bhotaetertaj   are  never 

tiii;:  oid  uf  pigment-lime,  while,  on  the  other  hand,  calculi 

which  arc  poor  in  cholesterin,  arc  always  very  rich  in  pigment- 

[gelta  itself  that  this  latter  compound  takes  ait 


I  comment,  dcud.  *cicnt.  mat.  Dononicni.  T.  3.  |i.  307-31;. 
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active  part  in  the  primary  formation  of  these  concretions ;  imknl, 
the  frequency  of  ;  irrencc  in  certain  districts  in  which  the 

water  abounds  in  calcareous  salts,  and  mold  age,  (when,  as  iswrll 
known,  there  is  an  increased  tendency  to  all  linda  of  calcareous 
deposits,  and  when  l!ie  separation  of  clsolestcrin  ia  promoted  by  lie 
attenuation  «.*  (lit  animal  juices,)  seems  strongly  to  favour  this  vie*. 

Wi  :it  present  possess  very  few  results,  upon  which  the  slightest 
reliance  can  be  placed,  regarding  the  ooffa/i/y  of  the  biliary  ar- 
ctttion.  By  proceeding  on  perfectly  different  assumption-*,  some 
physiologists  have  calculated  the  amount  of  bile  secreted  n 
human  subject  in  tventy-f-uir  hours,  at  only  one  ounce,  while 
others  tare  CB  I  thai  il  i ■nn-unUtoaa  much  as  twenty-roar. 

Blondlot,  fiuiii  hii  Dbaerrationa  on  dogs,  in  which  lie  had  esta- 
blished fistulous  openings  into  the  gall-bladder]  calculated  that  oce 
of  these  animals  secret  rd  between  40  *nd  60  grammes  of  bile  in 
twenty-fonr  hours  ;  and  hence  tlwt  the  amount  secreted  by  nan 
during  ihe  nine  time,  would  l»e  about  200  grammes  [or  between 
C  ami  7  OtLQCttji  Bidder  and  Schmidtt  hare  investigated  this 
subject  in  a  most  accurate  nioust  manner.     They  arrive*! 

the  conclusion,  fmni  :■  liiri»e  number  of  experiments  on  \-*\\,  Out* 
cat  weighing  one  Kilogramme  [nearly  three  -.founds],  when  Ma  in- 
gestion ia  most  perfect,  that  is  to  say,  when  it*  biliary  secretion 
ik  mort  abundant,  secretes  '»"/65  of  a  gramme  of  fluid  bile,  cor- 
ti  ^ponding  to  0*050  of  a  gramme  of  solid  residue  in  an  V 
wriilr,  afar  ten  days'  fasting,  ti  rr.-tnl  in  die  ikdc  intend 

only  0-094  of  a  gramme  of  fluid  bile,  yielding,  when  dried  at  |j 
a  solid  residue  of  0*0076  of  a  grnmmc- 

The  secretion  of  bile  is  continuous;  but.  as  is  shown  in  the 
above  cast's  it  is  augmented  or  diininixht-d  according  to  the  stole 
of  the  digestion.  Bidder  and  Schmidt  found  that  the  scrrri 
attained  its  maximum  ten  or  twelve  hours  after  n  copious  meal, 
and  from  then  till  twenty  lour  hours  after  the  meal,  it  gradually 
diminished,  till  it  attained  (he  same  uunutity  which  wan  secreted 
one  or  two  hour*  after  eating.  In  prolonged  starvation,  the 
quantity  of  the  accreted  bile  gradually  and  progressively 
diminishes. 

Thus,  for   instance,   if  n   cat,  weighing   one   l*ilogr*oi 
pM  0*492  of  11  gramme  of  (rati  bile  (obtained  direct  from  the 

•  [  nm  indebted  to  tin*  loii<lnr«  or  l>r.  Schmidt  far  th*«s*  r*mlr*.  Tb* 
raeilUul  iiu-iinnr.  runU.iiiiuj-'  a  drtuilo)  luvoiiat  of  their  cxporhnMitw,  ia  not  jH 
paMMwrii  I  It  htm  nines  sp-awn-d,  and  in  often  referred  lo  ia  Ibe  third  vuliiiur 
of  thin  work. — fi.  a.  D.) 


ITS   Ql'A.N7ITY. 


79 


common  biliary  duct  through  an  introduced  eanula)  during  the 
second  hour  afrcr  fading,  the  quantity  increases  so  rapidly,  that 
during  the  fourth  hour  it  accretes  0*629,  during  the  sixth  0*?50, 
the  eighth  0-325,  and  in  the  tenth  hour,  0'850  of  a  gramme  of 
bile;  so  that,  from  the  second  up  to  the  end  of  the  tenth  hour, 
the*  quantity  of  hilt:  SfiOTCted  iiitcim^,  c.n  an  average,  by  0  045  of  a 
gramme  in  an  hour.  Moreover,  the  diminution  in  the  accretion  of 
bile  takes  place  somewhat  rapidly  after  the  end  of  the  tenth  hour, 
the  average  hourly  decrease  from  this  maximum  to  the  end  of 
the  twenty-fourth  hour  being  0*028  of  a  gramme. 

With  the  view  of  determining  the  quantitative  relation  of  the 
biliary  secretion  to  the  other  animal  excretions — a  point  of  the 
gTttatc&t  importance  in  estimating  tlie  physiological  value  of  the 

—  Bidder  and  Schmidt  have  instituted  a  series  of  statistico- 
nnalytical  experimrnu  On  dogs.  Oil  about  forty  cuts,  thirlecn  geese, 
and  several  sheep  and  rabbits,  in  whioh  biliary  fistula  had  been 
bstital  ed  Tftey  first  determined  the  amount  of  carbonic  aetd 
expired  by  these  animal*,  and  then  ascertained  the  ratio  in  which 
the, atmtod  bile  stood  toil  -.  and  the  n**ultof  tfuMtaborious  wt$*> 
Ugations  is,  that  "only  from  1-I0th  to  1 -40th  of  the  carbon  sepa- 
rated by  the  lungs  is  secreted  in  an  equal  tunc  by  the  liver  in  the 
form  of  bile,  so  that  at  least  s-uths  or  Si- 1  uths  of  the  burned  and 
cxpim]  combust  bis  materials  do  not  pass  through  tlie  intermediate 
stage  of  hilir,  hot  remain  in  the  circulating  blond,  where  they 
become  thoroughly  oxidized." 

In  order  to  be  enabled  to  form  a  definite  opinion  regarding 
that  much  disputed  question,  the  physiological  importance  of  the 
bile,  it  will  In-  expedient  previously  to  establish  a  view  regarding 
the  origin  or  formation  of  the  bile,  from  the  facts  with  which 
science  has  as  yet  supplied  us.  The  biliary  secretion  has  llvtfl 
been  regarded  either  as  a  pure  function  of  the  digestive  process, 
or  as  n  delimit-  factor  in  the  general  cccououiy  of  the  animal 
organism.  The  difficulty  of  deciding  between  these  views  seems  half 
remove.]  when  we  have  u  clear  understanding  regarding  the 
formation  of  the  bile,  that  is  to  say,  regarding  the  substances  from 
which  its  proximate  constituents  are  foruicil.  Wc  have  already 
seen  in  the  tint  volume  that  unfortunately  tlicrc  is  still  consider- 
able obscurity  regarding  the  origin  of  the  individual  ■ubsUncc* 
which  constitute  the  bile.  Nevertheless,  we  trust  to  find  in  certain 
positive   rvji.  .md  ohscr\ation»,  a  logical  justification  for 

cither  one  or  the  other  hypothesis*     Tli.it  which  applies  to  the 
individual  constituents,  applies  also  to  the  bile  collectively;  the 


so 
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.  however,  probably  indicate  the  path  by  wb*fc 
we  may  arrive  at  a  kitcn  tf  the  rrwide  of  the  hue. 

'11k-  fust  point  in  ih'it  invest  is  itionia,  to  decide  the  question  "that 
the  formation  of  the  biliary  constituent*  actually  take*  place,  tkat 
ii  to  say,  vhethrr  ready  formed  in  t;  •  hetKfr 

ire  fir*t  i-  ng  organ.    The  larger  ntuaecr 

of   well-oniifirrnril    facta    tend   to   shorn*   that  irijwl   con- 

stituents of  the  bile  arc  primarily  formed   in  the  liver  itself  froia 
certain  constituents  of  the  blood  conveyed  to  this  01 
portal  vein.     On  comparing  the  histological  form*  be  liter 

un  Ii  that  of  the  Yv.  that  in  the  Href  there  csudM 

be  v  pore  transudation — a  mere  process  of  filtration  ol 
st hue i its  of  the  blood — such  as  occura  in  the  kidney*     We  knov 
that  in  the  liver  the  mott  minute  blood-vessels  arc  separated  from 
the   smallest   ennnls  which   convey   tne  bile   by  a  thick   layer  of 
My  large  cells,  and  that   conseqiu  ry   ease  ll* 

substances  given  off  from   the   blood  must  pass   through  cdb 
endowed  with  vital  force,   before  they  ear*  enter  into   the 
canal*.     \o  comparison  can  be  Instituted  between  these  o 

iHhelial   cclla  irhicli  occupy  the  ducts  of  Bellini;  for  thcar 
henolic  oclli  cloM  the  extremities  of  tin;  bil  ah  (whether 

these  form  blind  and  distended  sacs  or  very  minute  loop*); 
smallest   biliary   ctA  a  membrana  propria,   these  relb, 

united   in  rows  and  having  n  cu-r.il  ..  ml  toil. 

and  consequently  ui  tli*  respect  differ  essentially  from  the  epithe- 
lial cells  of  tlic  citnti'utiii  conlorti  ol  tbc  Kidm-v.  ni.uh  take  no 
part  vltttow  in  tbo  urinary  secretion.    But  the  microscope 

tb   to  us  tlic  eontenta  of   these  cells,  indicates  Uiat    ll 
i  lal. orated  from  materials  resorbed  from  the  blood;  for  in  a 

mid  nucleus  .m    these   cells,  they  contain  a 

groatei    .         quantity  of  small  molecules  and  veaidotj  why 

I  si  ohm  daro  loj  ad  into  dial  inct  Fi  t-gl  i! 
cases,  however,  these  hepatic  cells  arc  filled  frith  a  yellowish 
matter,  which  sometimes  appears  in  tin  form  of  distinct  and 
ic  molecular  granules,  and  sometimes  as  dilTused  mow**. 
With  jcgord  to  the  colourless  fat-globules,  they  moat  necessarily 
tiadcrgO  a  metamorphosis  within  the  eel    ,  aim  <    very  little  free  fat 

Ren  iy  found  m  tlic  bile.   From  certain  micro  J  obserra- 

ii.m,  K\\wf\\  I  iiudeinrcrcrenoc  to  the  morphological  contents  of 
tbc  hepatic  cells  of  •'■  ■       und    ruhhii*  at  different  periods  i 
ttkii  .M-  to  follow  thai   theii   physical  characters  twy 

with  the  itojeoi    '     dS  i  tive  piece        Th<  c  and  other  histe* 
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jica]    relations   which    have   heen    observed    by    Meckel  *   and 
show  that  it  is,  in  these  cells  that  the  substances  taken  up 
ten  the  blood  are  elaborated  into  bile;  and  most  of  the  phj 
peal  facta  with  which  wc  are  at  present  acquainted;  accord  irith 
is   view.     Muller.   and   subsequently   to  him,   Kunde,J   sitae 
separating  the  skin   of  the   ibdeoBMi  and  tying  the  portd  vtbj 
o|«riiei1  the  abdominal  cavity  of  Urge  (Yogs;  were  applied 

to  all  the  points  of  attachment  of  the  liver,  and  that  organ  waft 
completely  extirpated;  after  the  operation*  the  animals  were  kept 
di  narrow,  dry  vessel*;  at  a  low  temperature,  and  the  blood  <>f 
thine  r.Iiar.  were  still  surviving  after  two  or  three  days,  was  collected 
by  amputating  their  thigh*.  As  wc  are  justified  in  concluding, 
from  tiic  experiment*  of  Blondlot  and  from  pathological 
observations,  that  icterus  comics  within  two  or  three  days  after 
the  occlusion  of  the  flail-ducts,  we  must  here  expect  to  find  a  very 
Urge  quantity  of  bile-pigment  and  cholk  acid,  if  the  formation  of 
the  most  essentia]  biliary  constituents  take  place  externally  to  the 
liver;  but  although  the  examination  was  conducted  with  il*  ■ 
greatest  care,  we  could  not  detect,  with  certainty,  any  trace  uf 
of  thcM'  substances  in  this  blood, 
I  must  here  reimnk,  that  at  tin:  rnuiiiieneement  of  these 
experiments  we  believed  that,  though  wc  could  tind  no  bile- 
pigment,  we  had  detected  biliary  acids;  but  we  subfteqm'ully  <mi- 
vinred  ourselves  that  frogs'  fat, and  indeed  any  fat  that,  abounds  m 
olein,  yields  with  SQgjKf  and  BQlphttriG  leid  ■  nNU  tion  extremely 
similar  to  that  of  cbolic  acid.  But  after  vrc  had  beeouie  acquainted 
with  this  source  of  error,  and  had,  as  far  as  possible,  removed  the 
fat,  no  trace  of  bile  could  be  recognised  either  by  PrtUmkufert 
teat  or  by  any  other  means  las,  f«T  instance,  the  exhibition  of 
taurine,  the  determination  of  sulphur  in  the  alcoholic  extract,  &c.) 
It  certainly  cannot  be  denied  that  after  such  severe  operations, 
conclusions  should  only  be  drawn  with  the  most  extreme  caution; 
but  when  taken  in  association  with  the  above-named  histological 
and  with  the  physiological  and  pathological  facts  presently  to  be 
mentioned,  the  result  to  which  wc  have  been  led  by  our  experi- 
ment* is  deserving  of  a  certain  amount  of  weight. 

It  U  further  known  that,  the  biliary  secretion  differ*  from  all 
Oft]  it  Reactions  in  this  respect,  that  it  proceeds  fium  the  capillary 
system  of  a  vein,  and  that  even  the  blood  of  the  hepatic  urterial 
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tranches  has  become  venous  before  it  comes  in  contact  with  the 
JODfl   of  Hi'   hilinry  ducts;  for,  as   kuniin  was  U« 
first  t.i  rbo  HD  rasorum  of  the  hepatf:'  -  lotos 

venous  plrxu*  which,  Instead  of  opening  Bute  the  Repeal 
clisclwn^s  itxrif  iiit4>  tin:  exualler  (but  not  tlse  smallcs*)  brawchca 
of  the  portal  vein,  and  in  this  manner  form*  the  hepatic  origin  of  toe 
portal  system.   Hence  th  <n  of  the  materials  of  the  bile  take* 

place  solely  from  pure  venous  blood.    The  secretion  in 
f»r  hutanoe,  b  altogether  different,  to  which  arterial  blood,  od 
with  it  the  substances  (such  its  urea,  uric  and  hippuric  acids,  &c..) 

are  first  rendered   exeremontitious  by  the   respired  i 
are  Carried]  and  where,  without  having  to  pas*  through  a  dense  Isyer 
of  cells,  those  sinVi  ttcd  in  a  man  awskr 

opk    'niiviLiiimi    from   tlic  blood-rcsicls   into  the  urinary 
canals,      from  the  extreme  sJotj  £  hlood  passe* 

Awsjli  the  liver,  it  follows  chat  the  conversion  of  the  <■ 

of  tlir  blood  into    bile  1:1  fh  IVniles  I 

gradually,  thus  allowing  of  n  more  thorough  and  cxmiplcte  mos> 
morphosis.  [At  these  lobule*,  vrc  find  that  t lie  finest  capillary 
network  of  the  portal  vein  is  asperated  by  the  plexus  of  the  hepatic 
nIU    from   tin  I  hilinry  ran  sis,  wlnrh,  according  to   &  H- 

ht,  arc   far  more  min  Ury 

consider  Unfit  the  blood  of  the  portal  vein  has  1- 
fil  lleetsd     from    a    capillary    network,    and    that    now, 
further  mechanical    assistance,    it     lias     again    to    otctooi; 
tanoc   i  if  friction  in   a   second  cupiUi 

the   nSne  into  which    the    portal   bran-  «.m- 

sclvcs,  arc  even  deficient  in  the  valve*  which  usually  oid 
the  circulation  within  the  veins,  we  can  comprehend  why  it 
is  that  the  blood  paeeoa  very  slowly  through  the  liver.  Nf tiller 
and  E.  II.  Weber  have  convinced  themselves  of  the  DomoV 
ncss  of  this  assumption  by  direct  microscopic  observations  on 
frog*  and  on  the  lnrvm  of  salamanders,  With  these  facts  in  our 
possession* see  need  be  as  lirtle  eurprfaed  that  Bidder  and  Sehu 
nsjpccnved  (hat  two  Lours  elapsed  .if'iei  the  adminbtmtkm  of  food, 
before  there  was  un  augmentation  of  the  biliary  accretion,  and  that 
it  was  not  till  the  end  of  ten  hours  that   the  Ml   flow  took 

place,  n*  at  the  great  frequency  -if  hypenrmic.  affections  of  the 
liviT  end  of  the  a.w  *  .'ion  of  the  hwnori  ralM 

If,  however,  the  great  slowness  of  the  circulate 
liver  forces   us  to  the  assumption  that  there  ||  ;i  peculiar  clabora- 
tSon   of   the   materials   in    question  within  the  hepatic  cells,  so 
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also  does  the  source  uf  the  tnbetanees  which  are  conveyed  Into 
the  port*!  blood,  point  ti>  the  peculiar  function  of  tltc  liver  as  a 
metamorphosing  organ.  The  venous  blood  proceeding  from  tlie 
*fcwr>.  ual    canal,  and   from  the  mesentery,   is 

collected  in  the  portal  nifl)  hence  :i  graft!  purl  tf  thfl  nutrient 
matters  absorbed  in  large  quantity  by  the  veins  of  these  porta  is 
conveyed  into  the  Hver;  moreover  the  veins  of  the  pancreas, 
and  (vhat  is  more  oeaential)  those  of  the  spleen,  pour  their  IiIimkI 
into  the?  jxirtul  vein.  We  shall  presently  see,  when  tnviiing  of  the 
chemical  and  physical  investigation  oj  thi  Mood,  that  the  ehararUr 
of  the  portal  blood  varies  according  as  the  portal  vein  receives 
most  of  its  blood  from  the  stomach  and  intestinal  canal  during  the 
process  of  digestion,  or  from  the  splenic  veins,  wbtafc  convey  a 
fluid  very  different  from  other  venom  blood  We  shall,  however, 
also  see  that  the  blood  of  the  hepatic  vein*  is  as  different  from 
portal  blood  (whether  collected  daring  luting  or  while  the  diges- 
tive process  is  going  on)  as  from  the  blood  of  any  other  portion  of 

venous  system.  The  blood  within  the  liver,  in  its  trim 
from  the  arterial  into  the  venous  state,  undergoes  more  striking 
alterations  than  in  any  other  organ.  These  changes  are  not  con- 
fined to  the  mere  abstraction  of  individual  constituents  from  the 
blood  in  the  liver,  but,  as  wc  shall  presently  see,  si  .me  of  its  con- 
stituents have  undergone  very  distinct  chemical  ■  banges*  To  this 
we  must  add,  that  the  presence  of  the  most  important  constituent* 
of  Uic  bile  cannot  be  neogoisod  as  pre-formed  in  the  portal  blood, 
notwithstanding  many  assertions  to  the  contrary  i  Bl  all  events  I 
bare  never  succeeded  in  detecting  them,  even  when  operating  on 

j  large  quantities. 

The  principal  arguments  against  the  view  that  the  >miec! 

from  heterogeneous  constituent*  within  the  liver  itself,  are  based 
partly  on  the  supposed  analogy  between  the  biliary  and  (be  renal 

EtJonSj  and  partly  on  certain  pathological  phenomena.  That 
nalojcy  between  the  renal  and  hepatic  secretions  i»  limited  to 
in^le  fact  that  they  both  are  secretions,  is  sufficiently  obvious 
from  what  is  known  regarding  the  difference  in  the  structure  of 
the  tiro  organs  ;  and  in  reference  to  the  tacts  derived  from  patho- 
logy, these,  upon  the  whole,  rather  accord  with  the  view  that  the 
bile  is  formed  in  the  hepatic  cells  than  that  its  actual  constituent! 
pec-exist  in  the  blood.  Jaundice  very  seldom  occurs  in  diseases 
of  the  parenchyma  of  the  liver,  and  almost  never  in  the  tBSBrent 
forms  of  fatty  degeneration  or  in  tuberculosis  of  the  liver,  and 
very  rarely  in  simple  and  red  atrophy,  in  granular  hver,  and  hepa- 
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this ;  while  the  only  disease*  in  which  it  is  almost  ooneUntly  ptt- 
Mnl  are  these  of  the  biliary  ducts  anJ  ueute  yellow  atrophy     I 
an  accumulation  nl  actual  (ehr  mi  cully  recognisable)  Mttar*  matter* 
Kluccd  in  the  blood  by  the  tapp  lc  hepatic  secre- 

tion, jaundice  would  necessarily  occur  just  a*   Breq  u -i-tly  in  the 
above-named  diseases  wfalufa  a  fleet  the  parenchyma  of  tbi 

impeded  excretion  ^f  the  bile.  Ii  is  Erne  that  tl.rsr  diseases 
rarely  attack  the  whole  psnvocbjlinfam  >tructurc  (indeed,  hepatitis 
never  doc*  so,  and  jaundice  seldom  occurs  in  this  affection),  10 
that  a  portion  of  the  liver  could  always  provide  forthesepan.' 
the  bile  from  the  blood  :  hut  again,  on  the  oilier  side,  the  fan 
be  urged  th.it.  in  association  with  jaundice,  there  may  l>c  an  abun- 
dant flow*  of  bile  into  the  intestine  las,  for  instance,  may  Occur  in 
pyaimia,  yellow  fever,  after  the  bites  of  poisonous  snake*,  and 
even  in  cases  of  nda  accompanied  by  ictcroa),  and  especially 

that  jaundice  dmj  occur  En  diseases  in  ffbich  no  organic  change 
either  of  the  parenchyma  or  the  gall-duct*  can  be  deter:* 
nil  event*  tl».-  maoh  is  obvious,  that  we  arc  unsbic  to  draw  any 
OOncJuiioni  from  the  presence  of  jaundice  regarding  a  disturbance 
of  the  secretion  of  the  liver  or  the  separation  of  bile,  and  that 
it  yields  us  no  iiK-ans  of  arriving  at  an  opinion  regarding  the 
suppression  of  the  biliary  secretion  or  the  formation  of  bile  m  the 
liver.  Positive  data  arc  sit  ill  required  in  order  to  enable  us  to  de- 
cide, from  the  occurrence  of jaundice,  whether  there  i*  a'mcrc  sejn- 
rat  ion  or  n  secretion  of  bile  ;  the  different  condition*  which  accom- 
pany or  give  rise  to  its  occurrence  arc  still  so  little  investigated, 
that  we  arc  by  no  means  justified  in  concluding  that  there  is  a 
formation  of  true  bile  in  the  blood,  even  in  such  cases  as  ucute  yellow 
atrophy  of  the  liver  (in  which,  in  addition  to  thr  sudden  acre**  of 
jaundice,  we  find  even  the  hepatic  cells  atrophied  anddcAU- 

In  connexion  with  this  subject  we  would  merely  direct  att<.  1 
to  some  few  points  which   have  hitherto  not  been  sufficiently 
arded,  in  reference  tO  pathological  conditions.     Thus,  for  instance, 
it  is  still  undecided  whether  other  biliary  matters,  and  more  pattt- 
cularly  the  coagulated  resinous  acids,  are  found  in  the  blood  sin 
tancously  with  icterus  $  and  it  would  even  appear  probable,  from 
certain  observations,  that  icterus  may  be  present  when   no  biliary 

acidl  are  found  in  the  blond.      If  il.  could  have  been    shown    wl 

biliary  acid, — that  is  to  say.  whether  a  conjugated  acid  or  eh 
(Strcckcr's  cholalic)  acid  orcholoidic  acid — occurred  in  the  blood  of 
persons  affected  with  icterus  or  in  healthy  individual*,  it  might 
hare  been  determined  whether  its  resorption  was  effected  from  the 
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lirer  through  the  lymphatics  or  from  the  intestinal  canal;  but 
owing  to  the  uncertainty  of  Pettenkofer'fl  hilc>re«t,  our  oopclpai 
regarding  the  presence  of  Uic  bilian  loimuis  acids  must,  Iw  wholly 
iiubjcctivc.  The  lymphntii«  uniluuhtcdly  piny  a  highly  important 
part  in  the  resorption  of  the  bile,  and  these  vessel*  are  moreover 
■lone  nhle  to  adsorb  bile  from  the  liver,  n*  thr  venous  plexuses  of 
the  liepatic  artery  open  into  the  jiorlal  vein,  anil  would  therefore 
convey  the  recently  absorbed  bile  back  to  the  hepatic  cell*.  In 
the  dead  body  the  bile  readily  infiltrates  into  the  ncit;hbourinjr, 
part*,  but  in  living  nnim.il*  such  is  not  the  case;  it  is  probable, 
however,  that  wr  night  also  observe  a  similar  imbibition  of  bile 
during  life  if  it  were  not  directly  absorbed  by  the  lymphatic* 
surrounding  and  mterscctinff  the  surface  of  the  liver  as  well  as  the 
biliary  duct*  and  the  gall-bladder.  It  is  believed  that  many  »ub- 
»t*u«at  undergo  chemical  clmn^es  in  the  lymphatics;  but  it.  is  not 
knoirn  whether  bile-pigment  and  the  biliary  acids  are  carried 
unchanged  through  the  hculiny  lymphatic  system,  or  whether  they 
experience  ;itiy  alterations  in  it.  We  do  not  know,  therefore, 
whether  nr  not  the  lymphatics  perform  their  function  in  those 
diseases  in  which  icterus  is  present  without  any  obvious  organic 
changes  in  the  liver,  or  where,  in  addition  to  the  jaundice,  a  large 
quantity  of  bile  passes  into  the  intestine.  It  would  appear  from 
exprr  i  urn-  <>f  injecting  filtered  bile  into  the  veins,  that ihe blood 

jxisses*4>   fin-    property    when    in    irnal    state,    uf  exerting    a 

metaniocphie  action  on  the  biliary  matters;  yet  life  may  be  prolonged 
•  cars  after  the  complete  occlusion  of  the  ductus  cholcdochus. 

t\Yc  arc  I;.\'(vi  v.  i  BOraDt  whether  the  blood  in  febrile  and  inflam- 
matory condition*—  where  its  oxidation  is  considerably  diminished 
— hues  the  capacity  for  metamorphosing  tliesc  biliary  matters  like 
the  extractive  matt.  r.-.  uric  m-id.  cystine,  etc.  Why  does  icterus 
occur  in  fatty  liver  only  when  acute  diseases  supervene?  In 
granular  liver  many  of  the  small  biliary  ducts  may  be  obliterated, 
and  the  hepatic  granules  consequently  filled  with  bile,  and  yet 
icterus  may  not  have  been  manifested  during  life-  Acute  yellow 
atrophy  ofl  tlie  liver  u  a  disease  that  has  been  but  seldom  observed, 
and  «.t;ll  leu  investigated  (excepting  by  Rokitsnaky)j  of  the  che- 
roic-..'  trphaeeeby  which  it  u  attended  we  know  nothing. 

\V«  i  ink,  therefore,  that  the  meagre  observations  hitherto 

made  by  the  bedside  and  m  the  dead  home  justify   us   in   drawing 
conclusions  regarding  the  formation  of  bile  in   the  blood,  and  the 
ircnce  of  icterus  from  the  suppression  of  the  biliary  secretion. 
If  the  view  tliat  the  format  ion  of  bile  takes  place  in  the  liver 
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itself  appear*  to  derive  considerable  probability    from   nuato 
and  physiologic*!  facto,  arid  is  certainly  not  refuted  by  our  patiio- 
logical  ob  *,  we  are  necessarily  induced  to  compare 

juices  conveyed  to  the  Htw  frith  nose  flowing  from  it ;  since  it  if 
only  by  ■  comparison  beUreen  ;«nd  leaving  tee 

liver  Chat  we  DM  bopfl  U)  Btt  00  certain  u  of  &upjnrt 

far  a  cbG  "f  the  mode  in  which  the  bile  is  prepared 

from  different  organic  elements,  and  thus  avoid  too  wide  &  dera- 
tion from  the  truth.     If  k  he?  admitted  thai  the  portal  vein  n 
npplei  i»    l be  liver,  we  must  seek  in  the  blood  a* 

rein  fee  the  substances  which  contribute  towards  the  formatio 
bile;  and   when   the   advanced   state  of  our  chemical   knowledge 
shall  enable  us  to  institute  a  comparison  between  the  co:i 
of  the  blood  of  the   portal  vein   U»6  that  of  iln    1  epil.ic  \*ein*,  it 
will  neeetSftfily  be  the  means  of  elu  the  mode  of  foraiotion 

of  the  bile  and  the  function  of  the  1 

Unfortunately,  however,  chemical  analysis  it  not  in  a  siuS 
Deed   stale  t<»  ;ilTiird  a  satisfactory  reply  tn  all.  or  even 
to  many  nf  the  question*  which  wc  hope  to  tolrc  bj  its  aid;  but 
yet  it  afford*  us  the  means  of  confirming  or  ret  me  of  the 

arguments  advanced  in  support  of  one  or  the  other  of  the  abort 
views.  As  we  purpose,  in  our  remark*  on  **  the  blood/*  to  enter 
Diora  explicitly  Into  the  consideration  of  the  different  parallel 
m>alyeea  which  we  have  made  of  the  bluod  of  the  po  n  and 

of  the  bepatfc  veins,  we  will  limit  ourselres  in  the  present  place  to 
n  mere  notice  of  the  result*  in  question. 

The  comparison  between  these  two  kinds  of  blood  is  probahl 
more  disturbed  by  deficiencies  in  our  ehcinico-aualytical  appli- 
ance*, than  cither  by  the  admixture  of  blood  orii^natins  from  the 
hepatic   artery   with   the    blood  of   the   hopntic   veins,  or   by 
nrntrnrtion   of  materials  by  the  hmphnticx.     As  far  as   concci 
this  addition  of  thu  blood   of  the   hepatic  arterial   hrainlnx  u'i 
it  beeOBxea   venous,  this  is  very  small;  for,  independently  of  ll 
small   ealibre  of  the  hepatic   artery,  which   is    far   less  than   that 
«>f  the  porta]  vein  (a  section  of*  the  hepatic  artery  is  4,909  nquare 
lines,  while  that  of  the  portal  Vein  measures  3S.-1S-I  square  lines, 
according  to  Krauac  and  Valentin),  the  rapidity  of  the  circula 
of  the  blood  in  the  veins  proceeding  from  the  hepatic  artery  mast  be 
nearly  as  small  as  in  the  equally  largo  capillaries  of  the  portal  \ 
The   lymphaties,  however,  Appear  chiefly   to  absorb   the   mat) 
resulting  from  the  nutrition  of  the  vessels  and  the  biliary  ducta  bj 
the  bvpatfc  artery,  mi  to  carry  off  some  portion  of  the  previously 
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formed  biliary  soboUnces.     On  these  grounds,  it  i*  necessary  that 
a  str  <ii  should  be  instituted  between  t  *  it?  blood  of 

the  vein*  which  enter  and  leave  thfl  liver. 

Ill  patting  to  the  consideration  of  the  individual  biliary  sub- 
stances, and  inquiring  which  t*f  tlice  BXI  .rtued  Id  the 
blood  of  the  portal  rein,  we  find  that  none  of  the  must  essentia] 
constituents  of  the  bile  can  be  detected  in  iU  The  presence  of 
resinous  biliary  acids  and  therefore  chiefly  of  cliollc  or  bhoMdic 
acid,  in  the  portal  ictn,  lias  been  O  up  «li:  n  .1  BffBB  bj  tbOM  who 
do  not  belie te  in  the  formation  of  these  acids  in  other  porta  than 
;  dot  was  their  presence  I>ero  to  be  wondered  at,  since 
there  appeared  to  be  for  assuming  that  a  portion  of  too 
in-  intestinal  canal  m  o  wd  bi  tin-  wins, 
and  tluit  the  rudiment  nasorbed  bile  inu&t  then  of  necessity 
be  again  collected  in  the  portal  vein;  yet.  the  most  carctuMy 
conducted  inquiries,  instituted  under  various  conditions,  hare 
hitherto  failed  to  demonstrate  the  txlstonco  of  these  ominous 
biliary  acids  in  the  blocnJ  of  tin  portal  vein.  The  error  of  sup- 
posing that  biiiury  substances  have  been  demonstrated  in  the 
blood  of  the  |>ortal  vein  by  means  of  su^ar  and  sulphuric  acid, 
arise*  bom  ;  Er  raMtton  ffhiell  I'cttcnlcofer**  lest  gives 
with  olein  and  oleic  Mild. 

W«  endeavoured  ;n  the  first  volume  of  the  present  work  (sec 
pp.  12b"  and  270)  to  demonstrate  the  chemical  grounds  on  which 
we  baaed  our  hypothesis  that  eholio  aeld  must  be  regarded  as  a 
COUJUEOtod  sir-Ii  1 .  otma&stifiK  of  a  nou-ixolable  tnndilVatioii  of  olofc 
acid  and  a  carbo-hydrate.  Wo  were  led  to  adopt  this  view  mainly 
in  consequence  of  the  large  quantity  of  fltefal  contained  in  the 
blood  of  the  portal  rain,  in  which  respect  it  differs  so  poatty  from 
the  blood  of  every  other  vein,  including  even  the  bt|Wtlo  TCJML 
A  careful  exuDtnfltioffi  of  tbc  blood  of  the  portal  man,  and  1  00m- 
panson  of  this  blood  with  that  of  ihfl  hepatic  and  other  venm, 
lead  almost  involuntarily  to  tin?  conclusion  that  the  oleaginous 
fats  which  occur  in  preponderating  quantity  in  the  blood  of  the 
portal  vein,  and  arc  only  contained  in  very  small  quantity  in  the 
blood  of  the  hepatic  VCiOBj  MUBl  participate;  to  ft  consider..' 
extent  in  the  formation  of  Ihl  bile;  for  the  blood  is  rich  in  olein 
when  it  enters  the  liver,  but  exhibits  only  a  very  small  poftJof! 
when  it  leavea  tbat  organ;  the  fist  of  the  blood  of  tin  hopotfc 
veins  is  aUo  mora  runtistrnt,  and  contains  relatively  more  mar- 
gaxiii.     On  an  average,  the  solid    revdue   of  the   portal    blood 
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in  3-225J  of  fat,  while  that  of  the  hepatic  rtnout  blood 
taint  only  1'885J. 

I  do    sot    purpoM    rwaiting  tare  to  the  chemical 
i  appeal  to  >upport  the  view  U*t  cholic  acid  U  formed 
add,  but  would  simply  observe,  in  relation  to  this 
that  I  have  never  rao    tdod   In   producing  spbaeic   add   bj 
dutllbtioi  from  rholic   arid,  and.  on  tin*  othrr  hand,  that   1 
convinced  DQfl  only  the  ncids  of  the    butyric 

group   I .  K    !r   h!..ulhT).   but   likewise   those   of   tbe  succinic 
group,  more  especially  lipic  and  suberic  acid*,  may  be  prodm 
from  cholic  ac  >l    ■;•  ibi    action  of  nitric  acid,  in  the  same  mam 
as  from  oleic  arid    (Luurcnl).     Moreover.  Kunde,  a*  already 
terra  .  bud   that  nor   manly  Um  fat  of  froga,  but  also 
.  t!  .  r  iitiimul  or  vagatablt   hi  srhiob  bi   rick  in  olein,  yieldi 
1        Oolonr    with   sulphuric   acid  arid   sugar; 
does  not  occur  with  ftt\  that  arc  free  from  olein,  and  is  most 
fectly  exhibited  iritb  pore  oMo  acid.    TUi  reactioci  of  tbe 
.•trill  on.v  dntbn,  according  to  my  experience,  from  that  of  chol 

■dd    Ifl   MCWT  '!■■    moi  •  slimly,  and  n-i ji.it  m^  tlie  ACCe&S  of  altnth 

Bpharie  air.     A*  I  did  not  perceive  that  there  was  any  absorption 
of  gas,  I  thought  that  the  oleic  acid  might  be  contained  in  the 

ie  acid,  in  the  modification  ol  claidic  acid ;  hut  the  latter  acid 
yielded  the  name  reaction  as  cholic  acid  with  sugar  and  sulphuric 
ai  i:i,  all  hough  leu  rapidly. 

M.  S.  Bchultae*  has  recently  made  the  same  obscrration  with 
regard  to  olein.     He  also  showed  that  the  protein-bodies  yielded  a 
similar  viol.M  colour  when  treated  with  sugar  and  sulphuric  a< 
and  I  bara  noticed  the  nunc  rirouraatance  ivi  many  ethereal  i 
a.%   fur   inttanOOj  ofl  of  turpentine   and  oil  of  caraway.  + 
holer's   Beat   is.   however,   by   no   means    to    be    rejected    on    this 
account,  as  it  merely  require*  the  nine  amount  of  caution  in  its 
application  that  is  indispensable  for  the  exhibition  of  ercrj  other 

■     |    lull. 

the  fat  of  the  hepatic  venous  blood,  when  treated  with  sugar 
and  sulphuric  acid,  yields  the  same  reaction  as  that  o(  the  portal 
blood]  anil,  when  the  experiment  is  conducted  with  care,  vtc  can 
scnn-cly  fad  to  arrive  /it.  the  conviction  thai  DO  bib*  It  contained  in 
cither  kind  of  blood.  The  reaction  docs  not  ensue  excepting  with 
that  portion  of  these  two  kinds  of  blood  which  is  soluble  in  ctber. 

•  As&  <1  «li.  u.  Plmnn.     IM.  71,  &  '_•;<>. 

t  Kuiiilf,  Da  lu'iwtii  nuijrujii  cxtirpatiuue  dis*.  Inaug  rnsd.     BuruL 
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and  fails  with  trtosc  extractive  bodies  which  arc  only  soluble  in 
alcohol — a  fact  which  plainly  indicate*  that  these  substance*  arc 
BOtofa  biliary  nature. 

The  positive  experiments,  side  ante  different  phyeiokgial 
relations,  by  Bidder  and  C  Schmidt.  on   the   biliary   secretions  of 
'-.appear,   at   fin!   M^ht,  to  refute  thin  hypothesis.     These 
arrful  observers  found  that   fat  animals  yield  eoiU&d      titj  less 
bile  than  lean  ones,  and   that,  ulieii    they  were  fed  00  fat  (baeon, 
the  quantity  was   smaller  than  in  the  MM  «f  animals  fed  on 
lubstance*  containing  the  smallest  possible  portion  of  fat,     Theso 
inference*  were  no  longer  appreciable  En  animals  which  had  been 
i  some  time  without  food.    The  fact  that  hi  aninoaJi  pi   i 
can  bil'  an  ones,  is  in  harmony  with  on  observation  already 

referred  to.  Unit  the  metamorphosis  of  matter  is  usually  accom- 
■  <i  slowly,  and  in  a  smaller  decree,  in  ofgpobDM  dkpoted 
a)  In  abundance;  *e  need  onlj  mention  that  bl  aiuBoali 
•    carbonic  acid  in  equal  periods  cf  time  than  lean  but 
ttrong  ones.     The  inference  to  be  drawn  from  these  observations 
v  not  that  fat  animals  and  fat  persons  yield  little  bile  bectUN  li.rv 
irr  fat,  hut  rather  that  such  animale  and  persons  bere grown  fat  iii 
jonsequence  of  their  secreting  little  bile- 
It  con  scarcely  excite  surprise  that  nimelfl  wliieh  are  fed  cxclu- 
lively  on  fat  should  secrete  less  bile;  for  all   fat  is  not  applied  to 
lie  format  ion  of  bile,  neither  is  it  fat  alone  which  is  employe!  for 
Jiat  purpose;  fur  we  shall   presently  see  that  fat  constitutes  only  ■ 
mri   of  the   material  necessary  for  the  formation  of  bile.      Dmly 
Dofij  derived  from  the  pathological  observation  of  eases  of 
any  liver,  aruvn  us  also  that  an  excess  of  fat  is  prejudicial  to  the 
ii  nfioii  of  bile,  for,  although  the  hepatic  cells  arc  often  dilated 
o  twice  the  normal  size  in  these  cases,  the  quantity  of  bde  is  very 
riueh  below  the  normal  standard. 

Lastly,  the  circumstance  that  animals  which  arc  fasting  secrete 
oore  bilr  than  thoai  irhioh  an  fed  exduiYely  on  fat,  does  not 
>otheau;  for,  as  much  sugar  ineefa  the  progress  of 
inous  fermentation,  much  tat  also  impede*  the  formation  of  bile  in 
be  hepatic  cells.  As  far  as  we  are  able  to  observe  the  rnetamnr- 
ihosis  of  tissue  in  animals  which  have  hern  kept  for  a  long;  time 
.  irli«ml  fin  id,  it.  would  seem  tii.it  this  change  is  not  limited  to 
tioee  histological  elements  which  contain  nitrogen,  for  we  find  that 
lie  fat  rapidly  disappears  during  inanition.  We  have  already 
pokes,  in  the  first  volume,  of  the  possibility  of  the  formation  of 
it   from    ibe    protein-bodies.     If  the   observations  uf  the  iilxive- 
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named  distinguished  cxpcrirocntaliste  do  not  admit  of  the  ir.ter- 
pretsHos  we  have  endeavoured  to  give  to  them,  tise  circarnitAnre 
that  the  qtll  D  ;  ;.  •>■  M  »vitrringthe  liver  ix  greater  than  thai  vhirfi 
pjiwo>  from  it,  most  remain  entirely  unexplained. 

ir,  or,  ot  nil  events,  *  carbo-hydra'.  be  rc^rded  a* 

nnothr  .!  bo  the  fonamtlotl  of  bite.     The  chemical 

Eon  according  t"  wh&eh  enottc  add  may  be  regarded  a*  nwn- 
noaed  of  oleic  add  and  sugar,  would  not  isj&se&s  a  higher  value 
than  any  otoer  DM  that  might  very  readily  he  established  from 
the  big!)  atomic  weight  of  cholic  acid,  were  it  not  supported  by 
Dthtt    |  .,11,.  We  mentioned   in  the  first  volume  (ace  p.  290), 

i!  .-  Duuud and Barnwwil  had  (bond  regal  b  the  tissiaeof  the 
I  discovery,  which  I  have  verified  by  my  own  ob- 
acrvMions,    hat     been    recently    corroborated     by    the    numerous 

%  of  animals  and  men.    Taw 
convinced  himself  tluit  the  quantity  of  xugur  in  llie  li 
was  wholly  m«  11  of  tfaa  nature  of  the  food — xo  far,  at  I 

that  it  was  discovered  fa  Use  Brer  of  animals  which  bud  been 
for  a  long  lime  on  flesh  alone.     We  considered,  at  p. 

lame,  the  grounds  which  rendei  [1  pmluiMi:  tliat  augarnas; 
bo  tbonnod  in  the  animal  organism  from  the  protein-bodir* 
Schcrcrf  ha*  recently  drawn  attention  to  a  peculiar  kind  of  sugar* 
incapable  of  fermentation,  and  found  in  the  muscular  juice;  and 
<\  Schmidt}  believe*  that  a  small  quantity  of  augflor  axsata  in  all 
normal   blood.     More  or  less  sugar  pad  bj  the 

portal  vein  to  the  liver  during  the  digestion  of  vegetable  fo< 
vc  know,  on  the  one  hand,  that  the  auger  which  is  gradually 
produced  from  starch  through  thawbola  oouraeof  tlic  inteatlaal 
&l,  ix  principally  absorbed  by  the  veins;   and,  on  tlic 
inl.  that  the  veinx  o!   the  stomach,  and  of  the  atnall  os  a 
the  large  intestines,  arc  emptied  into  the  portal  reiaj    and  wt 
consequently  find,  on   a  coroful   examination  of   the  blood 
porta]  vr.n  nf   tin-  larger   herbivorous  animals,  that  it  generally 
contains  booh  portion  nf  angary  whilal  tliix  aubatanoe,  aa  far  as  my 
lenoe  goe»,  is  much  leas  constantly  to  be  detected  in  tie 
chyle.     W«J  are,  therefore,  disposed   to  agree  with   Krericl 
assuming  that  tl  found  in  the  parenchyma  of  the  liver 

contributes,  together  with  other  constituents  of  the  portal  blood, 
at  lenst  in  pun,  towards  the  formation  of  bile,  although  a  large 
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portion  of  the  sugaT  formed  in  the  liver  w  carried  through  the 
bepstic  rein*  into  the  general  ma**  of  the  Wood.  If  our  hypothesis 

M  the  constitution  of  cholic  acid  \n-  correct,  we  OU  SOTO ■!>'  he 
rurpmed  that  su^ur  should  hist;  0  atom*  nf  water  in  conjugating 
PTtth  oleic  acid,  when  wc  bear  in  mind  our  previous  Uperiencefl 
rexardinc  conjugated  compound* ;  hut,  after  thi*  union,  wc  can  no 
more  detect  togar,  as  nuch,  in  cholic  acid,  than  glycine  in  hippuric 
acid.  (Compare  vol.  i.  p.  190.) 

(*.  Schmidt,  although, u  has  been  already  mentioned.  OppMed 
to  the  view  that  bile  is  formed  from  fat,  suggests  the  ingemom 
hypothesis,  that  in  the  metamorphosis  of  fat  in  tin'  animal  body, 
ragnr  and  coolie  (Strccker*  ehnlalic)  acid  are  formed  from  the 
ral  rat*,  that  m  to  soy,  from  ttu  mmbinatinnvof  »lyivi  ine  with 
f»tty  acids  i  it  is  certainly  a  fact  of  some  interest  that,  when  Wt 
affome  that  one  seventh  of  the  hydrogen  of  the  glycerine  [C|  II.  ().) 
is  replaced  by  1  equtv.  of  oxygen,  we  obtain  the  formula  for  aiihy- 
dn;u%    .'!;■].•  -Mi'.-ar  lCrt  I1G  Oc),  and    thai,    when    m-    tale    tlur  Catty 

acid,  Vts  Hi:  O,,  correspond  to  the  general  formula  for  the 
solid  fatty  acids,  Cn  Hn_,  Ov)  and  oasume  that  7  of  its  equivalents 
of  hydrogen  arc  replaced  by  oxygen,  we  obtain  the  formula  for 

ii  „OrHO. 
In  opposition  to  Bernard's  *  formation  of  sugar  In  the  liver," 
C.  Schmidt  remarks  that  wc  find  sugar  in  the  blood  of  the  vena 
,  as  well  a*  in  that  of  the  portal  wrin  ;  ami  in  reference  to  this 
Int  1  mutt  observe,  that  I  hare  found  far  more  sugar  in  the  blood 
of  the  hepatic  vein*  (a*  noticed  in  1 1 1«-  chapter  oil  •'the  blood"), 
than  in  that  of  the  portal  rein  or  the  jugular  veins.  In  five  de- 
viations of  these  varieties  of  blood  from  different  horses,  I 
ways  found  from  10  to  !t>  times  more  sugar  in  the  solid  residue 
the  serum  of  tin-  hepatic  venom  Wood,  than  In  the  corresponding 
loe  fmm  the  [Hjrtal  blood;  indeed,  when  the  animal*  had  been 
kept  far  some  t:mt  without  food,  1  could  find  no  sugar  in  IlirporU.I 
blood,  while  it  could  easily  be  detected  in  the  hepatic  venous 
blood,  and  its  quantity  could  be  determined  by  fermentation.  There 
can  therefore  be  no  doubt  that  BUgaT  is  formed  in  the  mctnmor- 
phoscs  which  the  blood  undergoes  in  the  liver.  Now  if  wc  per- 
,  an  excess  of  fnt  and  a  deficiency  of  ragu  en1  If  the  liver,  and 
if  wc  rind  thai  these  substances  emerge  from  that  or^an  in  an 
inverse  proportion,  it  appear*  obvious  and  mathematically  certain 
that,  according  to  the  uhovL-meutioiiL-d  hypothesis  of  Schmidt,  the 
decomposed  in  the  liver  into  cholic  acid  and  sugar.  Bof 
although  the  above  facts  correspond  so  well  with  this  hypothesis, 
wc  roust  consider  that  a  formation  of  sugar  may  likewise  be  due 
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to  other  substance*.     We  shall  presently  sec  that  there  are 
nitrogenous  substances  which  undergo  decomposition  in  the  li 
ami  we  have   already  (in   the  first  volume)  indicated   the 
formation  of  sugar  from  such  decompositions ;  and  Scbcrer'a 
covery "!  [noaite  (muscle-su^ar)  render*  this  view  still  more  pro 
Finally,  we  at  proton!  know  too  little  of  the  extractive  mailers, 
which  the  portal  blood  is  by  no  i  team  poor,  to  feel  justified 
donyinj  that  some  of  them  may  be  converted  into  sugar. 

From  all  this  it  follows  that,  unless  we  would  rest  satisfied 
mere  chemical  formulas  and  equations^  we  are  still  very  far  fi 
Comprehending   the    individual    stages   of   the    inelauiorpl. 
animal  matter,  and  of  recognising  the  nature  of  the  changes 
ensue,  and  the  formation  of  the  different  new  substances:  the  rutav 
ber  of   observations   is,   however,    datij     iiw-rcastng,    which    must 
confine  the   admissibility   and    nnmbai   of  hypotheses  within  nar- 
rower ami   narrower  limits.     Thus,  from  the  fact*  at  present  ia 
our   possession,  wc  cannot  decide  with  certainty  which  of  taa 
hypotheses    regarding   the    formation    of    cholic     acid  ■—  wbctbcr 
Schmidt'*  or  the  one  I  hnve  propounded      approximate*  the  nearer 
to   the   truth  ;  probably  neither  present*  a  perfectly   correct  \ic* 
OJ '  i  ,u  actual  OBaa.    Tha  following  circumstances  seem  to  tell  again* 
Schmidt's  hypothesis,  and   in  favour  of  mine:  unconjugated  acadi 

Mining  !)  atomi  of  oxygen,  are,  at  all  events,  very  rare  in  che- 

iiiUn-y;  oleic  acid  yields  the  ordinary  reaction  with  Fettea 
test,  which  is  not  the  ease  with  the  solid  nitty  ucida  (of  tJ< 
general  formula  Cn  Hn_,  0,1 ;  and  (which  is  of  most  importance) 
there  is  far  less  oily  fat  although  relatively  more  solid  fat)  in  the  1 
hepatic  venous  hlood  than  in  tlmt  of  the  portal  vein.  Tfcia  much 
only  seems  fully  established  from  the  experiment*  whicii  bare 
been  described,  tlmt  tlic  liver  is  an  organ  in  which  sugar  is 
formed. 

Wc  rim  vary  easily  comprehend,  and  need  hardly  entertain  a 
that  tlic  nitrogenous  adjunct*  of  cholic  ncid  (Strccker'* 
>  :<.!.  lie  tad)  an  formed  from  the  regressive  metamorphosis  of  the 
nitrogenous  Part8  of  the  animal  body,  and  therefore  especially 
from  the  metamorphosis  of  tissual  but  physiologic*]  chemistry 
should  not  uiereU  indicate  |M)ssil>ililn  i  and  probabilities  in  (lie 
imii.ijil  proonataa,  bul  it  dhoold,  at  all  event*  for  Oat  future, 
teach  us  the  chemical  equations  expressing  the  deooa  ; 
the  individual  animal  substances,  and  the  manner  and  successive 

stages  m  which  the  metamorphose*  occur.      We  are,  certainly,  Stjfl 

fur  from  attaining  this  object,  but  it  is  time  tlmt  wc  should  cn- 
deavour  to  reach  it  by  ail  the  auxiliaries  and  forces  at  our  disposal. 
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Taking  this  view  of  the  subject,  it  would  be  important  to  ascertain 

bcther    llic  adjiiut  Void    j  ields    glycine    GR   taurine,  exists  pre- 
formed (cither  free  or  in  combination)  in  portal  blood.      In  regard 

i  r,  every  attempt  to  detect  it  in  portal  blood  lm 
tms»r*T*xiul,  although  nv  much  a*  450  gramme*  [about  15  ouihvs] 
was*  I  for  this  purpose;  this  expo rtUK ml  anootj  bowel 

be  definitely  regarded  as  proving  that  no  glycine  occur*  in  portal 
blood,  since  tbc  cause  of  the  negative  result  may  be  dependent  on 
tlie  imperfection  of  our  chemical  analyses ;  but,  at  all  events,  tlie 
opposite  view,  in  accordance  with  which  the  glycine  of  the  cfcolk 
acid  is  first  formed  in  the  liver,  is  not  overthrown  by  this  experi- 
ment, and  iic  shall  presently  point  out  the  grounds  which  support 
the  idea  thffl  the  glycine  is  produced  in  the  liver  from  the  meta- 
morphosis of  w  matters.  Moreover,  we  are  equally  un- 
able to  detect  pre-formed  taurine  in  portal  blood. 

rVoCor  .i!  g  to  F.  C  Schnud,*  the  ash  of  portal  blood  is  richer 
bi  sulphuric  aeid  than  that  of  blood  from  tl»e  jugular  veins;  we 
Blight  lie  that  led  to  suppose  that  the  sulphuric  :icid  of  the  portal 
blood  wts  applied  in  the  liver  to  the  formation  of  the  sulphurous 
adjunct,  but  this  is  not  the  caic.  It  is  well  known  that  the  estima- 
tion of  the  sulphur  In  AD  Bcfa  analysis  is  the  mod  i;iic«.r1.in  of  any 
of  the  determination*  In  analytical  chemistry,  since  it  depends  on 
various  ifitflSMrj  circumstances  (the  iniHlr  of  hentiritr,  the  presence 
of  earl  jo  n  Inird  of  combustion,  or  the  absenrc  of  alkalies  with  which 
the  sulphuric  acid  that  is  formed  might  combine),  whether  more 
or  lei*  sulphur  is  volatilised.  In  employing  this  inexact  mode 
of  determinHrmii  1  v*as>  however,  nimble  to  find  thr  difference 
between  the  blood  of  tlu  portal  and  the  hematic  \cim,  srl 
Schmid  observed  between  that  of  the  portal  and  jugular  veins. 
The  pre- formed  sulphuric  acid  in  the  water-extract  of  the  portal 
and  btpttk  venous  blood  appears  to  be  variable;  but  as  a  general 
obtained  rather  more  sulphuric  acid  finon  the  «rrum 
of  hepatic  venous  blood  than  from  that  of  portal  blood  ;  the  aug- 
mented quantity  in  the  first  case  is,  however,  only  relative;  fbf 
tin-  jcrum  of  the  portal  vein,  in  becoming  changed  into  that  of 
the  he]  tie  veins,  not  only  loses  much  water,  but  alio  albumen,  as 
we  shall  subsequently  show.  This  much  may, however,  lar  regarded 
as  certain,  that  the  pre-formed  sulphuric  and  no  more  contnbuteato 
the  formation  of  the  sulphurous  adjunct,  than  it  passes  into  the  bile. 
(Sec  vol.  i.,  p.  111). 

If,  however,  W€  compare   the   quantity   of  sulphur  in   tlie   two 
kinds  of  blood  by  the  application  of  the  dry  method  of  oxidation, 
•  I  Idler'.  Arch.     Uu.  4, 6.  W3. 
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as.  for  instance,  by  potash  am)  nitre,  we  fad  that  the  residue  of  tW 
portal  blood  is  certainly  the  richer  in  sulphur.  On  an  avenge,  I 
found  0*393  of  sulphur  (oil  the  sulphuric  acid  being  calculated  M 
arising  from  sulphur)  in  100  parts of  the  solid  residue  of  porUlblecn, 
and  <>331  of  sulphur  in  100  parts  of  that  of  hepatic  venous  blood. 
I  re  Milpliut  wliH-li  is  applied  to  the  formation  of  this  adjunct  a 
therefore  as  Intent  iuiioxidiaed)  or  combined  in  the  portal biooa\ aa 
in  the  adjunct  itself.  It  now  remain*  for  us  to  enquire — to  vial 
substance  docs  it  owe  ftfl  origin  I 

In  tlir  spirituous  extract,  of  portal  blood  (aff^r  the  rrruilue  h» 
been  already  extracted  with  ether  and  alcohol)  I  found  a  substance 
which,  on  incineration  with  nitre,  yields  sulphur.  (As  it  can  also  k 
obtained  when  the  blood  has  been  previously  neutralised,  it  canrwl 
depend  on  any  nlbuminntc  of  soda  that  may  have  bren  dissolves' 
by  the  spirit).  Moreover  this  sulphur-compound  is  also  found  it 
lesser  quality  in  the  blood  of  the  hepatic  vein*.  It  is  possih 
the  taurine,  which,  as  we  know,  is  rich  in  sulphur,  may  be  fora*4 
from  this  sulphurous  extractive  mutter.  The  principal  source  of 
the  sulphur  of  the  bile,  ami  especially  of  the  taurine,  miglit,  how- 
ever, besought  in  the  perfect  disintegration  of  the  fil 
liver.  I  shall  show,  vhen  treating  of  Mtho  blood,"  that  fJtf 
quantity  of  fibrin  in  hepatic  venous  blood  is  almost  imped 
smnll,  ami.  indeed,  tlint  often  [could  discover  no  fibrin  wliatpver  in  iL 
Tin-  >  iIjm.uk  i  v.  lot  1 1  u  .ix  f.ili-nl.iin!  us  ti  Jiin  by  Seliulty 
in  their  analyses  of  the  blood  of  the  hepatic  veins,  could  not  han 
rcnlly  been  that  substance,  but  must  have  been  tlic  cell-walk  of 
the  blood-oorpusclcs,  deprived  of  their  contents  by  water.  Hero?, 
vbetbw  or  not  the  evtnirtive  matters  contribute  to  tin?  fnnnalkifi 
of  the  nitrogenous  and  sulphurous  adjuncts  of  the  cliotic  acid,  it  n 
by  no  means  improbable  that  the  fibrin  "I  the  portal  blood  is  applied 
in  thai  manner.  But  there  is  reason  to  believe  that  these  adjunct* 
an  primarily  funned  In  the  liver,  not  merely  from  their  allSCfllOB  in 
pot  tat  Mood,  but  aUu  on  the  following  pure])'  chemical  ground:  Wf 

bmneenj  in  tbe  fiart  volume,  that  glycine  and  taurine  arc  not  to  be 
regarded  as  exist  in'.'  pn  -formed  in  ^lycoelioheandtaurocholie  acidi; 
it  is.  however,  the  ordinary  rule  (and  only  few  exceptions  are  known 
to  it),  that  the  so-called  conjugated  compounds  are  in 
formed  from  the  adjuncts  into  which  they  become  separated  ©a 
decomposition;  bbconicnl  experience,  therefore,  renders  it  impro- 
bable that  these  conjugated  acids  should  be  formed  froo 
existing  taurine  or  glycine  and  eholic  acid.  Moreover,  wn  can 
hardly  expert  ih.it  in  rite  animal  OfgpttUUD,  .ilicre  complex  com- 
pounds  are   resolved    into  simpler  ones   (when    the   retrograde 
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tnorphusis  predominate*),  comparatively   simple    subatancca 

hould  unit*  to  produce  more  complicated  one*   in   the  formation 

ten. 

If  We  Attribute  lO  the   fibrin  which    is  deOOiptWCd  in  the  liver 

great   share  in   the   formation   of  the  KbOTC 4MUDed  adjuncts,  v\c 

wwt  also  at  the  same  time  meet  the  objection  arhiefa  bdaj  bo 

ought  forward,  tl i.-tt  the  tlhrin  may  be  applied  to  the  bRDAtfaH 

i  the  yoong  blin-l-i  "i  :isc!rH  which  air  I'nind  IflL  ■UGfa  UlgV  iruw- 

»era  in  the  bofMlu   %•  ina.    I   liavc  oertainli  ik-'.m    found  the 

fcaraftcr*   of  portal  fibrin   to  diflcr  so    mm/li   from  that  of  other 
enou*  blood, in  newly-killed  Animals,  a*  has  bc<  1  by  !'*•  C\ 

;  :4  it  iippertrs.  however,  to  be  lex*  contractile  and  U*J  dfinH 
ban  that  of  other  venou*  blood.  This,  lit.  all  events.  BpfMUl  DOl 
0  be  the  form  in  which  it  <-an  be  applied  to  the  construction  of 
iavaea  or  Wood-corpuscles.  Moreover,  we  see  from  a  comparison 
4  the  portal  serum  with  Chat  of  the  bepatk  feln*,  that  the  albu- 
uen  in  the  Eattei  fa  COeaiderably  diminished,  and  lian  probably 
icen  emplo> t d  in  the  formation  of  blood-cclN.  Accoidm»  to  my 
areetigation«3  the  albumen  into  the  other  solid  substances  IB  portal 
rnim  as  Hk*  :  IJ-.,  while  in  tlic  serum  of  bapafU   conou*  bloorl 

.  morrrirer,  the  inltx  are  diminished  by  sili  8]  the  ratio 

i  as  100:27*-!.    Moreover,  i  tpatic  renena  blond  mnum*,  boih 
ibsolulely  and  relatively,  far  1  L03  than  portal  blood  ;     when 

or  instance,  the  intercellular  fluid  iato  the  moist  blood-cells  in  the 
i<mj  to  150  (arnl  this  wns  tic  oasa  when  horses  were 
illed  five  hour*  aft  be  oorrespi  ading  ratio  in  hapatk 

blood  ia  aa  100  ;  3.50;  or  if  (ten  hours  alter  fee 
atioin  portal  blood  isaa  100: 55,  the  oomapondin^  ratio  m  hepatic 
fnoas  blood  is  as  loo  :  139.  Hence  the  portal  blood,  in  it* 
•nrersion  into  hepatic  vcnoiu  blood,  losaa  a  very  considerable 
a iitlr  the  latter  parts  with  much  of  ite  albutneik 
lite  coagulablc,  soluble  allnimen  of  the  portal  hloud  has,  tlui 
Be  great  part  passed  over  into  the  considerably  augmented  cruor 
rhich  U  formed  by  the  blood  of  the  hepatic  veins.  If  it  is  not  too 
M>ld   an  hypothesis  to  nwurnc  that  thin  portion  of  the  albumen   is 

E'-dinthi   formation  of  the  nail*  of  the  blood-eiM-posHcx,  thi*. 
y  explains  why  the  bile  is  so  rich  in  sulphur  ;  iot,  as  we  shall 
in  n  future  page,  the  wall*  oi  |iubcli?s   of  bepatk 

anottt  blood  contain  no  sulphur. 

knottier  hnpartant  conntitaenl  of  the  bile  i->  mtptgnntUi  which 
lot  be  detected  prc-fonncd  in  the  portal  blood  j  and  wc  haic 

*  Op.  eil. 
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as,  Fop  instance,  by  ixjtnsh  and  nitre,  we  find  that  the  residue  of  the 
portal  blood  is  certainly  the  richer  in  sulphur.  On  an  average,  I 
bond  0498  of  sulphur  (all  the  sulphuric  acid  being  calculated  at 
arising  id  i  t  i  in  100  parts  oftlie  solid  residue  ijf|»urtal  blood, 

ID  I  0451  of  sulphur  in  100  part*  of  that  of  hepatic  venous  blood 
The  sulphur  ffttofa  i-  applied  to  Uie  formation  of  this  adjaoct  k 
therefore  a*  latent  urn  .\i.iUcd)  or  combined  in  the  portal  blood, as 

i=  i  tin;  ;i<!jmih'I  itxrlf.      It  now  remain*    for  us  to  enquire—  |i 

substance  doca  it  owe  its  origin  ? 

In  thr  spirituous  extract  of  portal  Wood  (after  the  residue  has 
been  already  extracted  wit  h  I  alcohol)  I  found  a  xubitanOB 

whirli,  uti  incineration  with  nitre.  yields  sulphur.  (As  it  can  alto  be 
obtained  when  the  blood  baa  been  previously  neutralised,  it  cauiot 
depend  on  nuy  albuminate  of  soda  that  may  bate  been  dissolved 
by  tho  spirit).  Moreover  this  sulphur-compound  is  alao  found  in 
Irwer  quality  in  the  blood  of  the  hepatic  reins.  It  n  postil* 
the  taurine,  which,  ej  W%  ItlKMr,  If  rich  in  sulphur,  may  be  funned 
from  this  mlpfawona  extractive  matter.  The  principal  source  of 
the  sulphur  of  the  bile,  and  cspcei.ill;.  of  tin   I  mi  tj  how- 

ever, be  songjht  in  the  perfect    ol -integration  of  the  tibrin 
li\cr.      I    shall    show,  when    treating  of  "the   blond,"  that  the 
quantity  of  fibrin  in  hepatic  venous  blood  is  almost  imperceptahh 
Miiall.  and.  indeed,  that  often  1  could  discover  no  fibrin  whatever  ia* 
The  substance  which  was  calculated  a*  fibrin  by  Schulta  and  Sinum, 
in  their  analyses  of  the  blood  of  the  hepatic  veins,  could   Dot  hats 
really  been  tliat  tnbetance,  but  must   have  been  the  cdl-waOscI 
the  bloooVoOrpUSclea,  deprived  of  their  contents  by  water.      I 
whether  or  not  the  extractive  matters  contribute   to  the   fcmnattxi 
of  the  nitrogenous  and  sulphurous  adjuncts  of  the  oholle  add,  it  a 
by  m»  means  improbable  ihnl  the  fibrin  of  the  portal  blood  is  n 
in  that  maimer.     But  there  is  reason  to  believe  that  these  adjuDrti 
arc  primarily  formed  in  the  liver,  rely  from  their  alwence  in 

portal  blood,  hot  also  on  the  following  purely  chemical  ground:  w< 

haw  seen,  in  the  fart,  volume,  that   ;lve    ie  ami  Muri: 

regardedaa existing  pre- fo lined  ii     iwucholicandUi  seals; 

it  is,  however,  the  ordinary  rule  (and  only  few  exceptions  are  known 
to  it),  that  the  so-called  conjugated  compounds  aw  not  direct I; 
formed  from  the  adjuncts  into  which  they  become  separated  on 
decomposition  ;  chemical  experience,  therefore,  rendera  it  Unprr 
babk  that  these  conjugated  acids  should  be  formed  from  prt- 
existing  taurine  or  glycine  rind  cholic  acid.  Moreover,  wc  can 
hardly  expect  that  in  the  animal  organism,  where  complex 
pounds   are    resolved    inlo    simpler    ones    (when    the    retrograde 
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metamorphosis  predominates),  comfMiratively  simple  substances 
should  unit*-  to  produce  more  complicated  one*  in  the  formation 
of  excreted  mat- 

If  we  attribute  to  thr    fibrin  wblcfa    II    ■'■■  vd  i^i  fl""  liver 

a  i*reat   share  in   the.  oJ    tbo  BOO)  d  adjuncts,  vre 

must  also  at  the  same  time  meet  the  objection  which  may  be 
brought  forward,  that  the  lihrin  may  be  applied   i>>  the  formation 

which  KM  found  in  HU 

bers   in  the  hepatic  veins.     I   ham  ocfftainlj   nerer  found  the 

character*   of  iiortal   fibrin   to  differ   so   much   from  that  of  other 

venous  blood, in newly-ldikd efliraala, ae hu hem obeorred  by  P.G 

ntd;*  it  appears,  however,  to  be  les»  OOMttafiftfla  and  Um  A 

lilimi]        This,  :ii    ;.1|    .'Mi. Is,  ippttll  I'l.t 

to  be  tiw  form  in  *hich  ll  can  be  applied  to  the  eomtraetioc  ('I 
tissues  or  Mood  corpuscles.  Moreover,  we  sec  from  n  comparison 
of  tho  portal  serum  with  that  of  the  hepatic  wins,  thai  the  albu- 
men h  thr  bitter  in  0On*£dcr*b)y  diminished,  nnd  hu  probably 
been  employed  io  the  formation  of  blood-cells.  According  to  my 
invcatisutioits,  the  albumen  is  to  the  other  solid  substances  in  portal 
serum  as  100  I  l'2St  while  in  th«  scrum  of  hepatic  venous  blood 
(where,  r,  the  sails  are  diminished   by  alsnut  0-3j  the  ratio 

is  as  100:27'-*-  Moreover,  hepatic  renoiui  blood  coniaiii*,  both 
absolutely  and  relative]  .  fa  ten  ^-nu^  than  porta]  blood;     when 

mstancc,  the  intercellular  ihi.d  isto  the  moiat  blood  00U1  in  the 
ratio   of    lOO  to   1    0      it  d  this  was  the  CMC   when   horses    were 
killed  five  hours  after  feeding),  the  corresponding  ratio  In  hep 
venous  blood  is  a  10  or  if  (ton  hours  after  feeding)  the 

ratio  in  portal  blood  is  as  100  :£5,th<  corresponding  ratio  in  hepatM 
venous  blood   is  as   100:  138.     Hence  the  portal  blood,  in  its 

"Onion   into  hepatic  venous  blood,  lose*  u  very  eon 
pon  scram,  while  the  latter  parta  with  nooh  od  itaalbunu  u 

Tl»e  ooajcalable,  soluble  albumen  uf  the  portal  blood  has,  then 
in  o  great  port  passed  over  into  the   considerably  augmented  cruor 
which  is  formed  by  the  blood  of  the  hepatic  veins.      If  it  la  not  loo 
bold  an  bypotheaii  I  that  rids  portion  of  the  alboaaea  li 

applied  tii  llie:  formation  of  the  walls  of  the  blood- corpuscles,  this 
readily  explains  why  the  bile  is  so  ridi  in  sulphur;  for,  as  we  shall 
prove    in   a  faton  tfaa  walls  of  the    corpuscles    of   hepatic 

venous  blood  contain  no  sulphur. 

Anoiht  i  impiirl.mi  mixi  ilueoj  of  the  bile  ia  iht *  phjtucnt.  iv Inch 
also  cannot, be del  Died  in  the  portal  blood ;  and  wc have 

•   0(«.  eit. 
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already  shown  (in  vol.  1,  p.  .'117,  Alt,  in  all  probability,  it  a 
formed  from  the  blnnd-pifrmrnt ;  we  shall,  therefore,  not  a$*irt 
nvnt  to  the  grounds  on  which  this  possibility  or  probability  rrstt, 
Iml  uill  merely  observe  thai,  if  t  holrpyrrhiri  be  actually  a  product 
of  the  metamorphosis  of  hsematin,  the  process,  at  all  events  ia 
tli.    normal  slat*,  takes  place  in  the  K  •.■■*■     It  appears  no  mere 

ima«e   of   tlu     l.i-h-;.  .    i  i    r>'::K.|    rl.     distorted,    s  .; , -I.  I,  <:.  irregular 

blocibcoTpuscles  in  (lit-  portal  IjIhhI  of  fasting  animals, as  cells  thtt 
arc  growing  old;  for,  at  all  events,  wc  rind  that  the  blood-cdh 
leaving  the  liver  by  the  hepatic  veins,  exhibit  precisely  those 
eJiarnetcT*  which  k  in  yu  -cells;    hence  the  crib 

of  tlie  porta)  blood  do  not  undergo  rejuvenescence  in  the  lirert 
but  suffer  disintegration  in  that  gland,  and  their  remains  arc  is 
part  (the  iron,  for  instance)  npplud    I  I  rmntion   of  nesr 

blood-corpuscles,  and  in  part  are  converted  into  excreted  matters; 
hence  it  is  very  oonceivable,  thai  the  hearnatin  losvs  its  iron  and 
become*  converted  into  cholcpyrrhtn.  wl  tch  i-  mixed  in  the  biliary 
lb  wifll  the  other  constituents  of  the  bile-  In  instituftisf 
severs!  comparative  analyses  with  both  kinds  of  blood,  I  found  in 
600  gnnunoi  of  porta]  bhiod-celU,  0>  184  of  a  gremo  i  »f  metallic 
iron,  and  in  the  corresponding  7  GO  grammes  of  blood-cells  fromtkc 
hi'|  utu:  vt  ins,  0-3^3  of  a  gramme  of  iron.  Hence,  however  jtreai 
maybe  the  errors  of  observation,  this  much  is  certain,  that  tke 
bon  of  die  decaying  blood-corpuscle*  of  the  portal  vein  is  more 
tii,i:i  raffickml   fai   Mir  requirements  of  die  yw  lb  of  tie 

fa  pndo   reaotll  blood.     If  wc  regarded  th-  tcnahle,tasl 

the  quantity  of  iron  in  the  blood-corpuscles,  or  in  the  hrcm 
has  anv  influence  on  the  colour,  we  would  here  notice  the  difference 
of  rint  presented  by  the  blood  of  the  portal  ami  of  the  hepatic 
veins.      F.  C.   Bchmid     ha*   dim-ted   .ittcotion  to  thednrk  brown, 
sometimes  velvet -like  black  colour  of  the  clot  of  porta)  blood; 
the  corpuscle*   of  the  blood  of  the  hepatic  veins  always   appear  of 
mi    intense  purplish   violet   colour,  when   seen   in  thin    layers—  ft 
loluui   which   I  have  never  observed  in  portal  blood,  nor  to 
same  degree   in   any  oilier  venous  blood.      Whether  thin  deficiency 
of  iron  in  the  blood  of  the  hepatic  veins  be  simply  dependent  on 
errors   of  observation,    or    whether  the    misting    iron    must  be 
regarded  as  having  passed  into  the  hilt',  are  [mints  which  1  svill 
venture,  to  divide,  although  1  have  made  three  experiments  Ui 
coincided  very   well   wit li   onfl   another.      Since,  however,  iron  has 
been  so  often  found  in  the  luk\  the  difference  in  the  numerical 
renilts  u  probably  dependent  on  die  nature  of  the  changes  go&ug 
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on  in  the  liver,  and  hcnoo  a  part  of  the  iron  conveyed  by  tto 
portal  vein  is  earned  off  through  the  liver  into  the  Sattttfoal 
en n nl  Moreover,  I  was  unable  tu  find  any  iron  in  tin-  nruxn  of 
the  blood  of  the  portal  vein,  when  free  from  red  blood-cells. 

Of  the  remaining  organic  oooatiteenta  of  the  bile,  the  t 
tersn  it  that  which  has  received  the  most  attention.     It  occur*,  as 
up  have  already  8CCD,  in  nonnnl  Ij1ih.i1  L  ji.  5?h) ;  BO 

a  contained  in  that  of  the  portal  vein,  although,  in  consequence 
of  the  preponderance  of  true  fat,  it  can  only  be  recognised  and 
measured   by  the  microscope  fritl  h  difliculty.      But   indepen- 

<f  this,  tlie  frequent  occurrence  of  cholasterin  ii  aa  irliid 
products  (namely*  in  serous,  encysted  exudations,  as,  for  instance, 
hydrocele)  without  any  simultaneous  affection  of  tin  hwr,  or 
without  the  siiniiUi.-i.'oiis  OOCUrrenre  of  other  biliary  constituents 
in  the  collective  j  Iticicutly  indicates  that  this  substance  is 

a  product  of  the  metamorphosis  of  tissue,  and  that  the 

r  is  merely  the  organ   by  which,  in  the  normal  condition,  this 
ttscpar 

Wr  bare  already  seen  why  the  occurrence  of  gall-stone*  riofa 
in  cholcatcrin,  will  not  warrant  the  conclusion  thut  there  is  an 
increased  formation  of  this  substance.  The  separation  of  clioles- 
terin  from  the  bile  depends  only  on  mcchaniral  causes,  and  is 
independent  of  quantitative  relations.  Were  we  inclined  tn 
assume  that  there  was  a  cholcstcrin-diathcais,  wc  should  at  all 
cventa  be  eM  to  observo,  that  when  wc  found  an  exudation 

consisting  almost  entirely  of  n  pulpy  inns*  of  pure  crystals  of 
rl«»l»-Nt*Min,  gall-stones  were  never,  or  very  rarely,  simultaneously 
present. 

It  is  unnecessary  to  offer  any  remarks  regarding  the  origin  of 
the  fata  and  the  fatty  arid*  of  the  bile,  since  we  have  so  often 
referred  to  die-  abundance,  with  which  fat  occur*  both  ID  tlir.  blood 
of  the  portal  vein  and  in  the  hepatic  cells ;  the  saponification  of 
the  free  fats  proceeds  also  in  other  placet;  as.  hon,  v.r,  the  fatty 
matters  of  the  hile  are  for  the  most  part  saponified,  while  it  is 
chiefly  unsajiunined  fats  which  ate  found  in  the  f.it-erlU,  it  would 
seem  a>  if  the  fatty  acids  of  the  bile  were  first  formed  in  the 
*.ic  cells. 

This  circumstance  appears  to  us  to  he  opposed  to  the  de- 
hiscence of  the  hepatic  cells  assumed  by  rerta'm  nut  hois;  for  even 
la  fatly  liver,  or  in  certain  ph)  biological  conditions  in  which  the 
hepatic  cells  arc  filled  with  fat-globules,  we  neither  and  that  the 
bale  contains  a  large  amount  of  unsaponincd  fat  or  any  augmenta- 
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Hon  of  the  saponified  fat,  which  roust  bare  been  the  case  if  the 
hepatic  OoUl  Hurst  and  discharged  their  contents. 

In  connexion  with  the  viinerat  tubitnnr.  bile,  we  dull 

first   it    :n    the  oftaN   which   I  island  which   i\  iiinibincd 

with  tho  conjugated   biliary  acids,  with  nitty  acid*,  and  with  pif^ 
went.     Sinea  bt  th  the  water-extract  and  the  spint -extract  o 
portal  hlutxl  yield  iDcaita*  oarbonati  wecaneaiHy 

comprehend  llie  source  of  these  dkallea.     Moreover,  tbc  &lt >* 
natc  of  soda,  in  its  transmission  into  the  blood-cella,  mu*t  abo 
lose  soda,  which  may  contribute  to  the   saponification  of  the  frtt 
and  tin-  formation  of  the  Iriliary  acid.     In  examining  the  ashes  of 
tlir   blood-scrum    (if  the   hepatic  find  portal  veins,  I  have  found 

•lit  a*  much,  mifl,  Indeed,  often  rather  more  alkaline  carbonate* 
in  the  former  than  in  the  latter  J  but  it  must  be  ronsidsred  that 
tin-  I)!i«m1  of  the  hepatic  vrim  OOntabia  little  more  than  half  as 
much  intercellular  fluid  a»  the  portal  blood,  and  that  consequently 
tin-  ulntle  i if  the  blood  of  the  hepatic  veins  contains  for  kas  alkali 
in  combination  with  omnia  matters,  than  t'  of  the  portal 

Hood  'I'll.-  nme  relation  holds  also  with  the  alkaline  earl «  . 
which  1  have  found  to  exist  pre-forme<i  (by  the  nu-Uiod  described 
in  vol.  i.  p.  438)  in  both  kinds  of  blood:  to  determine  them  quan- 
tit  ively  was  impossible;  but  it  appeared  to  me  (and  to  aerenl 
cye-nitiirsM-v  i h<*  experiment*  lining  frequently  repealed)  as  if 
the  portal  blood,  when  placed  under  die  receiver  of  the  air-pump, 
hegnn  to  evolve  air-bubbles  in  a  less  ran  tied  atmosphere,  and 
morr  abundantly,  than  tin  blood  of  the  hepatic  veins. 

The  quantity  >>f  die  soluble  phonphaiM  in  the  bila  i*  extremely 
small;  like  the  earthy  phosphate*,  they  principally  nrise  from  the 
mueu*  of  the  gall- ducts.  1  hare  not  found  a  constant  difference 
between  the  amount  of  soluble  phosphates  in  the  blood  entering 
intd  ami   (lnuiirj;   firmi   tin-  liver;  the  earthy  pliONj  «iuld 

rather  appear  to  pas*  from  the  blood  into  the  bile;  at  al 
1  invariably  found  more  earthy  phosphates  in  the  dot  of  portal 
blood  than  in  that  {folded  by  the  blood  of  the  heputic  reins. 

Willi  regard  to  the.  alkaline  rhhriiif*  which  abound  in  the  acmes 

of  bile,  the  different  quantities  occurring  in  the  two  kinds  of  blood 
sufficiently  explain  their  origin  ;  in  the  serum  of  the  portal  blood, 
which  ha*  a  comparatively  low  specific  gravity,  we  find  from 
:r  ■  -  !■■  ii-  ■. i  uf  ill i urine,  whih  in  the  denser  ici  nn  "f  tin*  hha»J 
from  tlic  hepatic  vein*  only  about  0*2-  *  is  found.  On  the  other 
hand,  the  amount  of  chlorine  in  the  blood-cells  is  much  tlic  same 
in  both   kinds  of  blood,  and  averages  about  0'165£.     Hence  a 
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portion  of  the  alkaline  chlorides  must  pass  from  tin*  serum  of  ike 
portal  blood  into  the  proving  Or  young  cells  of  the  blood  of 
the  hepatic  reins. 

The  singular  result  at  which  Bflnaoh  and  StrcckeT  have  arrived, 
namely,  tint  the  bile  of  the  herbivorous  mammalia  cxuilaiiis 
almost  only  »jda -salts,  while  the  food  of  these  animals  is  rich  in 
potash  and  deficient  In  soda,  may  probably  be  explained  in  the 
following  manner:  potatfa-ttlts  are  Abundantly  by  other 

organs  of  the  Let  bi  vara,  as,  for  instance,  b)  the  kidneys;  hut 
in  the  liver  no  such  separation  takes  place,  because  the  potash 
conveyed  into  it  with  the  portal  blood  is  used  for  the  foil  I 
tl  i  hi  i.l  '."'trpiiM'les  (('or.  as  C«  Schmidt  was  the  first  to  ebon .  I 
blood-cells  arc  especially  rich  m  potash)  ;  we  have,  boWQfeij  just 
seen  that  a  great  part  of  the  alkaline  chlorides  passes  into  the  cell  I 
of  the  blood  in  the  hepatic  veins. 

I-astly,  I  must  notornitto  mention  that  the  hlimdnf  tin-  hcpntii: 
reins  alvrayacontains  considerably  leas  water  than  that  of  the  portal 
vein,  and  Unit  area  after  abundant  drinking,  the  quantity  oi  v  ■ 
in  tlic  blood  of  the  hepatic  rein*  is  only  very  itigullj  UfgnMDl 
while  in  the  portal  blood  it  ii  mrreased  to  an  extraordinary 
degree.  Hence  it  follows  that  this  excess  of  water  m  the  portal 
blood  is  rffa*  le  liver  into  the  biliary  canoU,  and  that  tl.r 

density  of  the  secreted   bile  must  be  liable  to  extreme  variation 
from  the  external  phy-  I  causes. 

In  horses  that  had  not  drunk  much  for  five  hours  after 
feeding,  there  were  from  70  to  110  parts  more  of  water  in  the 
portal  blood  than  in  the  blood  of  the  hepatic  veins,  the  standard 
of  cornp.'ii  i  ;  i  i  Btng  KM)  pnrtx  of  solid  residue.  However,  in  Ike 
Utter  cue,  the  blood  of  the  hepatic  reins  was  the  more  eqneoua 
of  the  two. 

It  is  possible  tint  this  mode  of  explaining  the  origin  of  the 

indivVlu.il    tnli&rj   OOnsthumtM   ma)  he  set  aside  by  further  espni- 

uicnta,  but  Iffltirithrtandirifl  its  obvious   imperfections,  we  have 
tvnd  to  bring  it  forward,  seeing  that  the  principal  object  of  an 
hypothec*  is,  in  our  opinion,  to  stimulate  other  inquirers  to  fresh 
inreji  ligations. 

The  following  may  be  regarded  as  a  brief  abstract  of  the  above 
view  regarding  the  origin  of  the  bile:  while  the  non-nitrogenous 
M.genoos  matters  conveyed  by  the  portal  vein — most  of 
whiit  .  even  wben  in  the  blood*  boor  the  character  of  substance 
i  lie  process   of   metamorphosis — arc    applied   to  the   forma- 
tion of  the  biliary  constituents,  substances  also  [Kiss  into  the  bUe, 
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which  must  be  regarded  ax  the  residua  or  secondary  prridacUoftae 
■  which  gives  rise  to  tlic  formation  ox  rejuvenescence  of  bleed- 
er]  in  the  latter  class  we  moat  especially  place  the 
f;.t*  and  certain  of  the  mineral  constituents.  While  the  nitrogenooi 
substance*,  fibrin  ami   Imriustin,  are  t  m  portent  nieinben 

ncr.  Hence  we  do  iKrt  regard  the  bile  »>  the  product 
of  the  metamorphosis  of  any  single  morphological  or  chemical 
constituent  of  the  animal  body  (neither  <►!*  the  fat-.- 

but  wc  belie  vn  tint  setcml  substanits.  chemically 
and  morphologically  distinct  from  one  another,  undergo  alterations 
m  i ho  liver, and  that  their  individual  products  unite  hi  the  nascent 
stale,  and  I  i  the  compounds  arid  admixture  of  substance* 

which  we  find  in  the  bile. 

In  Older  that  wc  may  not  omit  any  element  »»1i icJl  may  contri- 
bute to  our  knowledge  of  the  function*  of  the  bile,  wc  must  still 
!( r  what  hi  ally  becomes  of  this   secretion  in   the  intestinal 
eanelj  as,  howevor,  tl  Is  subject  will  l>e  >:  in  the  chapter 

un  "the  intestinal  Juice,"  it  will  suffice  here  if  are  merely  cum- 
nonieato  the  result  u!  our  experiment*.  The  bile  becotnei 
gradually  decocapoecd  in  thee  nurse  of  the  Intestinal  canal,  tat 
conjugated  acids'  breaking  up  and  forming  choloidic  lor  ebnlic) 
acid,  wh.eh  become  convened  into  dyslyain — a  sub- 
may  be  traced  even  into  the  rectum  arul  the  feccc*  ;  although  th« 
amount  of  bilinry  residue  of  thi»  kind  tfimin  n   tie  lower 

portion  of  the  intestinal  canal  to  vuch  a  rlrgrce  that  wc  arc  almowt 
compeled  Koadopl  Licbig's  new,  according  to  which  th 
constituents  of  the  bile  arc   fur  the  most   part  resorbed   from  th« 
intestine  into  the    vascular  Notwitliatai  -t  the 

intostinal  veins  opening  into  the  portal  rrstem,  and  the  lnetea!*, 
afford  the  onlj  i'umh*  b]  which  •">'  mattci  •  ageis 

enter  tin-  blood,  I  have  never  succeeded  in  dcti  lie  presence 

el   raeh  substances  cither  in  the  chyle  or  (as  has  been  already 
mentioned]  En  the  portal  blood   hi  the  normal  state  during  the 
process  of  digestion.      II cun.',  if  Lhi  re  i^  un  fill;n\  regarding  the 
small   quantity  of  dyslyain    found   in  the   solid  exc.-r 
should  be  compelled  to  assume  thai  the  aires  biliary 

matters,  absorbed  by  the  lymphatics,  were  sa  changed  m  the 
glands  that  they  no  longer  admitted  ol  i  ctection  by  the  chemical 
Dcani  at  present  at  our  comma 

The  bill  ■  |!;:h-iits,  although  very  much  modined.are  also  found 
in  the  M»iid  excrements,  in   addition  to  cholesterin    and   i 
Tlic  soluble   mineral   constituents  uf  the   bile  return  frum  the 
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i  the  mass  of  the  juices,  as  was  long  ogo  shown  by 

After  Kb  ili«  oondmions  bond  upon  tJVm,we 

y   ji  fen    vM»rds   in    order   to   arrive   ut   a  judgment 
inerou8,and  often  opposite,  views  in  reference  to 
thc/n*ethn*  of  tht  bU*\    v.  icwever,  first  briefly  BOtfoc  the 

which  wr  have  already  lain1  down  regarding  the  physiolo- 
gical value  of  this  accretion.  Former  U,  the  [mint  chiefly  contested 
was,  regarding  the  fi<  us  or  mtm  WW  nature  of 

the  biliary  *v  agreed  pr.-try  well  in  conBfictattag 

that  the  function  of  the  liver  was  to  purity  the  blood  by  aeparut 

I'd -m  it.    Wo  ban  mi'L'd  to  show,  in  a  former  part 

of  t1  ;«re  vol.  i.  p- -'»),  that   a  separation  of  zoo-chemical 

wbstances  into  secretions  and  excretions  ||  both  inexpedient  and 
illogical,  and  it  ia  therefore  unnecessary  to  enter  into  any  further 
dBtcttwioo  on  this  point.    ]  thai  tl  i  secretion  of  the  bile 

l  the  purpose  erf   purifying  tiu    blood,  nerds  no  special  refuta- 
n,  ainoe  it  is  devoid  of  any  logical  justification  :  for  such  nieta- 
Indl  I        11:    iiuiry    pmci'sM'x.    and    such    v:i 

analogies,  are  expunged  From  the  physiological  enquiries  of  tlic 
prOM  Foi  the  benefit  of  those,  however,  W ho  r»rc  tinnhlc  to 

gice  up  the  old  view,  and   who  *till  regard  the  bile  merely  as  an 

honaeeous    alette?  which  tht  jeSpEllttloil  doe*  iu»1  n- \c3 

it  may   he   mentioned   that   the   bile — a   Mention    aUo   not  poOI 

UtVOgen    and    hydrogen— is    not   separated   in    any   increased 

quantity  i  Ma*  of  oxidation  in  the  lun^s  happens  to  be 

irbed;  that  there  are  no  pathologico-anatomical  facta  which 

farour  the  trie*  Lbftt  the  liver  can  act  vicariously  for  the  lungs; 

and,  Is -ilv,  that  the  separation  of  carbon  by  the  liver,  as  compared 

i  that  by  tin  luntj*,  is  so  trifling  (as  is  shown  by  the  researches 
of  Didder  and  Schmidt,  noticed  in  p.  J9),  that  the  liver  can  hardly 
be  regarded  ax  caw  ntial&y  ■  blood-purifyiog  organ*  la  so  far  as  ilie 
ton  of  carbon  is  concerned. 

Willi  regard  to  the  knporiancA  of  the  bUe  m  the  process  of 
dipsrtkm,  and  j  in  chyllficattan,  it  need  hardly  he  observed 

that  Tory  different  riewi  hare  been  advanced  respecting  the 
manner  in  vrhich  the  bile  acts  upon  the  .substances  passing  lr"  0 
the  into   the  duodenum.     The  oldest  view  in  that  which 

was  :  ■  :  by  Boerhaave,  and  originated  by  Sylvius  de  tl  Boa, 

h  the  bile  contributes  its  alkali  to  saturate  the 
acids  of  the  chyme ;  and  it  docs  not  appear  to  us  to  be  open  to  so 
many  objections  as  we   usually  find    brought  against  it     It  is 
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certainly  quite  true  that  the  bile  enn  directly  contribute  litttcor 
not>.;n  u-   to  tibi  neutralisation  of  the  free  eti  SM  hand, 

r Jio  smallest   quantity  nf  arid  n<fc!«--l   hi  tl  I    Hie  at  nnn- 
randen    H    UW      endon  the  other,  because  we  find  tin-   i 
tin-  intestine  still   ocid  after  the  bile  has  been  well  mixed  with  it* 
The  following  appears  to  l>e  what  actually  takes  place:  the  alkali 

•: nation  with  the  resinous  and  fatty 
unite  with  the  Vtroi  gel  acids  of  the  chyme — namely, 
hydrochloric,  lactic,  and  butyric  acid,-  and  the  resinous  biliary 
acids  which  arc  thus  liberated  communicntc  an  acid  reaction  to  the 
d  iy me  (as  may  be  perceived  by  the  application  of  litmus  paper), 
D  they  uru  decomposed  into  dyslysin.  or  the  insoluble  rcsinou) 
acids  deprived  of  their  adjunct*.  Hence,  in  one  point  of  view,  thr 
bote  certainly  contributca  to  the  neutralisation  of  the  fret  acafc 
r.piitainrd  in  the  chyme.  This  snhjrrt  wiil  be  more  fully  ro»- 
aUcred  in  the  chapter  on  "the  intestinal  >." 

re  is  likewise  another  Tiew  repirding  the  uaca  of  the  bile  in 
the  intertine,  which  hardly  deicrvea  to  be  totally  rejected.  Haifa* 
was  the  first,  wl hi  ascribed  to  the  bile  the  property  of  dSaao/risf 
fat ,  the  bile.  however,  only  possesses  this  property  in  a  alajat 
degree,  although  one  of  it  t»  ..  the  laiiroeholatc  of  soda, 

certainly  hat  this  power,  a*  has  been  abown  by  Strecker.    Th* 
bil  i      ''jinnee  of  ha  viscidity,  undoubtedly  promotes 

disintegration  of  the  fat  into  minute  molecules;  but  thai 

respect,  it  i*  exoteded  bj  other  fluids.     Hence  we  mi^ht  beben 
with  French  s7  that  the  bile,  nt  nil  event*  in  association  wit!' 
paoflffiatSo  jiiirr.  oontribotea  to  tin*  perfect  disintegration  of  the  fat, 
and  thus  ['ixisidembly  promotes  its  absorption;  and  the  results  of 

several  of  lln.    ••;  flier   expcmucntei    ,  who,  after    '  be  (facto* 

cholcdorhn*,  found  an  almost  limpid,  inttcad  of  a  milky  (fatty) 
chyle,  ivouhl  support  this  view.  On  the  oilier  Hand,  Bidder  and 
SehiniiM.  111  their  experiments  (which  will  be  subacqueotlT 
described),  could  observe  no  difference  in  the  injection  of  lbs 
laofeaah  and  the  opacity  of  the  chyle  of  animals  to  nhom  fat  had 
boon  given,  whether  the  bile  waa  allowed  to  enter,  or  wheth 
wav  excluded  from  the  iutcMm   . 

Some  writers  (and  especially  lluncfcld*)  have  ascribed  fa 
bile  a  great  power  ofdimofahiff  (At  chyme,  but  neither  starch,  nor 
coagulated  protein-bodies,  nor  any  other  oi  the  constituent  . 

oe,  are  ciscntially  changed,  even  when  digested  for  a  long  lime 
with  RBtfa  bile;  indeed,  as  a  general  rule,  no  change  seems  to  be 
*  Clitmic  il  Modeste.    ft.  100. 


m  ruNcrtoKi. 


108 


effected  in  these  sTilHtanece  till  the  putrefactive  process  tt  set  up 
by  the  biliary  mtn-us.  On  the  oilier  hand,  the  writer  pffiwccl  with 
the  bile  must  not  be  disregarded  as  a  solvent  for  the  -vhihlc 
portions  of  the  chyme ;  we  laare  already  seen  that  the  blood  of  the 
hepatic  vein*  is  alwaya  much  poorer  in  water  than  tliut  of  die  portal 

Utter  fluid  often  contains  an  ortnocidlnarj 
t/watei;  tbisn   ta  l  *i*t  necessarily  often  circeJaU  from  the  in  tea* 

lie  portal  vein,  nnd  from   it,  through  the   biliary 

ducts,  bock   into  the  intestine,  and  must  thus  tlic  more  contribute 

bfl  gradual  sepnrat'uni    and    i  n  of  tlic  chyme,  in  rniiA©- 

qucnoe  of  its  a^ain  tafag  IB  tlie  intestine  the  substances  it  liud 

taken    Dp    frmu    \'.  iwing    bo  the   insolubility  •_•!    the    biliury 

acids.  This  water  is  therefore  differently  freighted,  according  as  it 
flow*  (ran  its  KtW  to  the  intestine,  nr  from  the  intestine-  Tji  the 
liver;  or,  so  to  speak,  it  percolates  two  different  filters,  each  of 
which  is  only  permeable  fur  certain  substunces. 

Moreover,  it  has  been  attempted  to  show  that  the  bile  exerts 
!(;•  ical  action  on  the  contents  of  tbs  intestine,  but 

these  enquiries  have  ted  to  directly  op  ■  ws.     Some  hove 

considered  that  the  bile  exerts  an  OdiMptie  action  on  those  con- 
stituents of  the  intestinal  canal  wblofa  have-  a  tend,  noj  tt  decom- 
position:  while  Others,  again,  ascribe  to  tlu:   bile   tin*  property  of 

i  [  fl  defimtt  d  to  (he  mclamorphosis  of   these  sub- 

■iarrrfa  by  its  own  decomposition.  To  those  » lio  would  nil 
satisfied  witli  such  general  viewi  or'  the  subject,  we  may  observe, 

..  jit  .ill  events,  untenable;  pure  bile 

:tainly   exert    an    antiseptic    action    on    substances  Vnicfa 
became  readily  decomposed,  ax  flesh,  &c.;  the  bile,  however,  which 

inal  canal  is  not  purr,  bat  is  mixed  with 
In  li  rerj  readily  undergoes  decomposition,  and,  in  point 
of  fact,  is  actually  decomposed  in  the  bate  ■'  '>>-,  us  may  be  seen  by 
the  simplest  observation.  Hence  we  might,  perTmps,  be  supposed 
to  concur  in  the  second  raear,  bccoj  I  ng  to  vtuch  »  driinitc-na- 
racter  h  Impressed  Upon  the  metamorphosis  of  the  food  by  the 
bile  as  a  special  ferment.  Hut  it  must  he  franUIy  confessed  that 
the  assumption  of  fermewlutivt  actions  in  any  process  is  nothing 
more  tlixn  an  indication  of  otu  positive  ignorance.  We  shell, 
therefore,  now  proceed  to  the  more  Bpeeial  invmfignsion  of  the 
metamorphoses  which  the  individual  constituents  of  the  chyme 
undergo  in  consequence  of  the  ru'tion  "'*  ihs  bile. 

Ui-    must   by   no  means  overlook   the   i  in  i.mMancc   that   the 
intestinal  contents,  when  no  bile  is  mixed  with  them,  very  soon 
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undergo  putrefactive  decomposition  ;  at  all  events,  it  ha*  been  fbtMat 
(by  Frerieht)  that,  after  tying  the  ductus  cholrdoehns,  the  contract 
of  the  intestines  of  animals  thus  operated  onH)cc*rt>f*co«iplettly 
putrid;  and  the  same  thing  has sometimes  been  observed  in  paiital* 
with  iaundie*.  In  these  case*  French*  found  in  the  bowels  the 
substance  yielding  a  rose-red  colour  with  nitric  acid,  which  ui* 
discovered  by  Ropp  amongst  the  putrefactive  products  of  albutni- 
noas  bodies.  No  great  weight,  should,  however,  be  attached  to 
this  circumstance,  in  so  tar  as  the  digestive  process  is  concerned, 

^  (as  has  been  shown  in  tho  experiment*  of  Schwann  and 
IHomlliit  i  ar.iiuak  in  whom  the  ductus  cholrdoeliux  was  tied,  sad 
whose  bile  escaped  externally  by  an  artificial  ri:tula,  lircd  and 
di^char^ed  normal  excrement*  for  months. 

The  fiiar  brought  forward  by  H.  Meckel,  that  bile  converts 
•agar  into  fat,  Las  been  refuted  by  several  experimenters,  and  b  no 

»cr  supported  even  by  Meckel  himself. 

lie  digested  bile  with  sugar,  and  after  the  digestion  he  bund 
more  ether-extract  in  the  bile  than  in  bile  imi  I  --• N-d  with  sugar. 
The  cause  of  the  error  may  l>e  easily  perceived :  ether-extract  i-. 
fat  ;  tho  metamorphosis  of  the  bile  with  its  mucus  is  promoted  by 
sugar,  for  the  non-nitrogenous  resinous  acids  (which  arc  not 
insoluble  in  ether)  are  then  formed  more  rapidly  and  in  larger 
quantity  than  when  sugar  has  not  been  added. 

Prout  is  of  opinion  that  the  digested  protein-bud  :i-s  an  con- 
verted by  uV  >it  ;  i!i>coa£ulablcali>umcn,  and  vSchercr*  has  made 
an  nfanfoin  Ba^crimetn  b]  which  be  thinks  be  hae  ronrlnned  thai 

view;   lastly,    l-Ycrichst  has  repeatedly  ^cn   filtered    chyle    become 

coagulablo  on  the  addition  of  bile  and  the  application  of  heat 
These  pxpoi  mi  pis,  although  not  the  slightest  doubt  can  be  cast 
upon  their  eccuracy,  oaanol  be  quite  oonvincing,  nnoi  it  is,  at  all 
alts  objectively  difficult  bo  prove  that,  on  the  on  band,  tin 
whole  of  the  albumen  which  already  existed,  end  wo*  only  pre- 
vented fans  copulating,  was  previously  removed  from  the  chyme, 
and  that,  on  the  other  band,  the  turbidity  of  the  mixed  fluid  w*s 
HOt  dependent  on  tho  decompositions  and  reactions  of  individual 
mbst&nceat,  hut  on  true  coagulation  of  albumen  by  heat  or  of 
a  lin  bj  .mi  in-  mid.  1  trenUMl  the  purest  peptones  of  albumen, 
fibrin,  and  ca&cin  whicli  I  could  prepare,  with  bile  and  otlier  reagents, 
hut  failed  in  obtaining  a  substance  coagulable  by  heat  or  acetic 
■eidj   although    I    modified   the   experiment  in   numerous  wa? 

•  Ann.  <L  Ch.  n.  PharjD.   BJ.  10, 8.  ». 
t  Op.  ait,,  p,  8W. 
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ichs  himself  attaches  no  great  value  to  this  reproduction  of 
ribumen  by  the  bile,  for  he  remarks  that  only  the  smaller  part  of 
ihe  ingr&tu  dissolved  by  the  gftttriG  hdoe  fiWdl  if*  way  mto  the 
intestinal  canal;  hy  far  I  he  grata  ijuamity  passing  dirrrlly  from 
lie  stomach  into  the  blood,  and  consequently  being  not  at  all 
rxpOStti  to  the  action  of  the  bile. 

RWr  introduced  •  mixture  of  bile  ami  Of  nVOt  whldl  had 
;>een  dueolted  IB  gastric  juice  into  a  portion  at  vuilfld  mil 
ntestine,  and  after  tying  both  its  ends,  suspended  it  for  some  time 
n  distilled  \rat*r  at  a  high  temperature;  he  then  found  coa^ulablc 
Jbumrii  in  the  Vftl«f  surrounding  the  intestine.  As  Y.iimhn 
Wggcsts,  it  H  pOMbh  fan1  in  tl  is  OOM  a  little  albumen  might  be 
ixtmcicd  from  I]  Rod  iilnudule*  of  the  gut,  even  though  it 

iad  been  veil  watted  with  water. 

Muieuvor  the  experiment*  made  on  animals  in  which  fistulous 
>pening»  were  established  between  the  gall-bladder  and  the  external 
ibdomiiml  walls  (by  tvhich  means  all  the  bde  that  was  secreted 
neaped  externally),  which  have  led  Schwann,-  Blondlot?f  H. 
tfawe,t  and  Biddei  .tin:  Schmidt^  to  wrj  oppotlta  views  ■  I* ►  not 
>rovc  that  the  bile  CXCftl  any  very  great  influence  on  the  ill- 
>rocess.  If  animals  can  live  for  two  or  three  months,  or  even 
lalf  a  year,  without  the  passage  of  bile  into  the  intestinal  HOttl, 
lie  Suction  nf  this  fluid  iii  digestion  must  at  .ill  events  be   a  very 

iinitcd  end  probably  only  an  indirect  ono,  and  due  ii  the  copehaton 

re  aho  From  t.l  c  uceun.U  uud  ingeniously  dcvi»?d  expeft- 

■  f   Bidder  and   Schmidt  ;    for,  as  hits  hern  ;i  1 1 .  ;i< .  ■•  niri.1  i:  .m.I 

rr?ii*ri  of  bile  does   not   aitain   its   maximum   till   the  tenth 
lour  after  food  has  liccn  taken,  and  by  this  time  hy  far  the  gr 
»rt  of  the  ingeata  bus  passed  along  the  duodenum  ;  hence  the  bile 
•nter*.  the  emaU  bitesiin*  at  much  too  h»tc :»  period  to  escort  fa  It  em 

;r<-it  infloenOS  On  the  tnetUnOrpbOBlB  of  llie   chyme,      Tin     hilhiry 

icrrction  unqaeetionaUy  stands  in  a  definite  relation  to  digestion . 

■  :i.  however,  which  must  be  conshl 

it  an  effect  or  cm  i  -  pienee  <jf  the  digestive  process  than  as  an 

■diute  link  in  the  procett  itself. 
W  Q  arc  thus  led  back  to  the  view  to  which  wc  have  often  alluded, 
iccordinx  to  which  the  most  important  function  of  the  liver  is  the 
hrmafhw,    or  at  all  events  the   rfjitrenrscfiicf   af  the  biO0d*GDTpt&» 

•  MOlWaArch,    1044    &  lil. 

t  L»*i  sua1  Ice  fonctiou*  da  t\»c  el  do  k«  mdoxm,     Pari*,  1848. 
BuMtrtsfcoofa  dor  Pliyitiologic    Bd.  a,  &.  tt'M. 
In  ft  Private  Communication. 
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cte*t  a  view  nliiih,  us  is  well  known,  waa  long  ago  rendered  mure 
than  probable  bf  E<  II.  Weber,  and  more  recently  by  Kdlliker, 
by  numcroui  histological  investigations  of  fcct&l  Livers  and  of  fatal 
blond.  *t  well  n  of  the  liver*  <>f  tadpoW*  Although  wc  shall  enter 
more  minutely  in  another  place,  when  treating  of  "  the  blood," 
iIm  i ;..n iM.lcr;»'.ioii  of  the  different  views  tiuit  have  been 
promulgated  regarding  the  0Tfgic  of  tkl  hlood-eorpuscle*  and  the 
different  wtu.t.  mu  inwiiich  than,  nq  '^formed,  yet aa the  subjects 
arc  so  <lu.M')y  allied]  it  umy  be  expedient  here  briefly  Lu  mention 
th»  trow  of  the  above  view.     Since  the  consideration 

that  the  liver  it  it  permanent  factory  for  blood-cells  appears,  even 
to  as.  1. 1  1ms  aomvhaj   ;>:•:  |  for  many  physiological  reasons, 

we  alial]  allow  the  facts  winch  prevent  themselves  aa  tlie  immediate 
results  of  our  comparative  analyse*  of  the  blood  of  the  portal 
■ltd  the  hepatic  veins,  to  speak  simply  for  tliemsclvcw. 

Tlie  blond  of  tin*  hepatic  ram  nontaina  a  far  larger  number  of 

rt)l(turU**  hlmul-crllA  (the  so-called  lymph-corp N  N  h  u  t  i..i  -I  ilootl 
of  the  portal  vein.  They  do,  however,  also  occur  in  the  latter, 
although  very  scMterv <l.  "<■■  twoa  or  three*  at  different  points,  aad 
they  are  of  nearly  equal  si  aa,  i  ery  coarsely  granulur,  and  on  the  adiii- 
rn.ii  ofacatii  m  "1  I  thlb  I  n  bipartite  or  tripartite  nucleus.  In  the 
blood  of  At  lu  pajfa  v  bIm  tluv  present  a  very  dilfcrcnt  rela'i 
on  an  average oalcuktJOQj  tin ir  number  is  at  least  fivefold  that  of 

UOiWIlbll  cells  in  the  portal  vein  j  they  present  extreme  • 
fere  nee*  in  si/.i  .  \;u  j  inj;  from  l-SOQth  to  1-lSOl.ii  >.>( a  line  ;  they  hire 
for  the  moat  pnrt  a  very  faintly  defined  outline,  are  slighter  granular, 
and  often  resemble  colourle*b  y  ilk  Dellflj  tho  smaller  ones  are 
:  more  clearly  defined,  and  exhibit  dnM  on  their 
become  much  swollen  in  water,  but  at  a 
certain  degree  of  uttemmtion  nppcur  to  collapse  t  they  the 
dark  and  very  pracamont  granular  masses  under  the  capsules  of 
ihr  floured  btooeUflorj  the  larger  ooloorlega  cells  nd 

very  mueii  on  the  addition  of  ajQfttU  acid,  and  then  exhibit  a  su\gk* 
lnr^e,  l-.-nt iru\nr,  cxccutric  nucleus.     Moreover,   these  coJ 
,  K  IN,   which  m  Of  tin-  most  varied  sizes,  are  aggregated  in  groups 
of  five,  six,  or  srv« ». 

As  we  must  return  to  the  fuller  consideration  of  the  colourlcaa 
when  wc  treat  of  "the  blood,"  and  shall  thai  -  moreover,  explain 
the  reasons  in  support  of  the  view  that  the  rod  blood-evils  are  * 
from  the  colourless  ones,  it  will  b  nt  limply  to  mention  rny 

own  obacrVBtiotU  i  yarding  ill        ■■■'•.  m  order  to  support,  from  this 
point  of  view,  the  claims  of  the  liver  as  a  blood  forunoj;  orjraru 
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Tho  r*d  cttU  of  the  blood  of  the  hepatic  vein*  are  altogether 
different  froen  thoae  of  the  portal  blood ;  in  Tcgard  to  their 
grouping,  I  very  often  found  them  as»urnc  the  nummular  arrange- 
ment in  portal  Mood  (in  horses  tire  hoars  after  Uicy  hud  taken 
food),  while  in  the  blood  of  the  hepatic  veins  I  could  never  find  a 
trace  of  any  nch  srrugamBRtp  bnl  m  them  lyin^  tueether  in 
ir  regular  heap*  ;  i»c  have  become  acquainted,  through  the  admirable 
invwii^fttiofm  of  K.  ('.  Schtnid,  with  the  peculiar  colour,  the 
•potted  appearance,  and  the  irregular  form*  of  the  coloured  cells  of 
portal  blood  J  nothing  of  the  kind  trim  ever  dtfCOWOtJ  in  the  erjr- 
.•  blood-Cells  of  the  hepatic  veins;  they  piVM-ntril  a 
sharp  outline,  and  u  very  slight,  although  a  recognisable,  central 
depression. 

The  capxuirx  of  the  coloured  cell*  in  the  two  kinds  of  blood 
well-marked  chemical  diftciuucc»f  especially  in  their 
relation  to  water.  The  coloured  cells  of  ordinary  blood,  if 
watched  under  the  microscope,  almost  entirely  disappear  when 
much  water  \*  addeil  ;  thin  in  abui  the  case  in  portal  blood, 
althougli  here  also,  a*  in  every  other  kind  of  blood,  a  few  of  the 
coloured  blood-cclla,  or  rather  of  their  capsules,  still  remain 
visible.  In  the  blood  of  the  hepatic  \Hn*  a  very  different  state 
of  thing*  is,  however,  observed  ;  on  diluting  it  with  fr<an  3i»  r<>  Ml 
times  its  volume  of  water,  the  blood-corpuscles  certainly  nrc 
changed,  that  is  to  say,  tbey  become  pale,  swell  up.  lose  their  pig- 
it,  attd  unite  80  aa  to  form  membrane*  which,  under  the 
microscope,  resemble  detached  MTpnii\  s.-.ih'x.  We  have  pre- 
viously observed,  that  these  decolorised  btood-ceUi  in  Che  Mood 
of  the  hepatie  vein*-,  were  formerly  mistaken  for  fibrin $  but  wc 
may  readily  convince;  ourselves  by  the  microscope  of  the  almost 
entire  absence  of  fibrin  in  the  cruor  of  hepatic  venous  blood, 
and  by  the  following  experiment,  of  the  accuracy  of  this  view,  .11  id 
of  the  gnat  number  -t  these  mdeetnietiUa  corpuscles  in  the  blood 
of  the  hepatic  veins.     On  mixing  the  fluid  expressed  from  the 

i|  with  21)  time*  it*  quantity  of  water,  portal  blond,  like  that 
from  any  other  vein,  yield*  a  alight  Hocculcnt  dcpOMt,  in  which 
ah  red*  of  conglomerated  cell  walls  may  be  recognised  by  the 
microscope;  if,  on  tin  other  hand,  we  Ml  in  SWad  volume  of 
fluid  strained  from  the  eruor  of  hepatic  ve&Otublood  with  £0  timet 

quantity  of  water,  there  will  be  s  nVculent  precipitate  of  G  or 
8  time*  the  bulk  of  the  precipitate  in  the  other  experinn  it, 
(although  the  non-fibrinous  cruor  of  the  hepatic  renou  blood  con- 
tains in  itn  intsntioes  one-half  mom  venun  than  nn  equal  volu.nr 
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of  any  other  blood;)  in  this  manner  I  obtained,  after  tV  mort 
■  .]  vaahinj  and  boiHnj  with  elooholi  "Ji.v-  oftbeec  a 

i:om   the  clot  of  the    portal  blood,    while   from    I 
<';c  venom    Mood,  similarly  treated,   I    obtained  from  I '98  to 
Thr.  (vll-niembninc    wan    |M*rfecl1y  insoluble  in  a  solution 
of  nitrate  of  potash  [em  after  46  hours'  digestion  at  35°:  ;  I   uai 
unable  to  discover  sulphur  in  H  b]  boiling  :t  ;n  potasfa4eyv&o. 

If  thin  bchariour   of  the   membrane*  of  the  coloured  coll*  of 

the  hapBJtK!  WBOOa  Uood   indirntrs  that  there  i*  here  an  cxc*s%  of 

nowlyafo]   i  'I  o    iriuvcueaeenl  rpuselcs,  the  proof  that  a 

formation    of  new    Hood-cells   take*    place    in    ti  c    lircr   ii   folly 

confirmed  by  a  comparison  of   the   conttnt*  of  the  corpuscle*  of 

i  of  bio  "i.     Wi-  find  fai  leu  bsrraatin  in  the  cells  of 

i      li'i.iiin.    Khan    in    thor*c  of  porUl    hlontl  .   fa    n.  an 

ISO  grammes  of  the  motel  oelti  of  hepatic  venous  blood 

contain    scarcely  N    much   iron    as   100  grammes  of  tLe  cells  of 

portal    blood.     On    the    other   band,   there   i»    more    globulin    or 

DQegnlublc.  matter  ^em-rally,    and    more  chloride  of  potassium,  Irat 

ideroblv  It       l..i.  in  Ol    I    of  tin  I  hepatic  venous  blood,  t 

in  those  of  the  portal  blood* 

In  the  bliKid  of  the  hepatic  vein*,  the  fibrin  \n  either  entirely 
absent,  i ir  if  present  in  mere  traces;  while  in  the  portal  blood, 
taken  at  the  Mm*  tnno,  wc  often  find  a  pern  ■  nsl,  Mrongly 

eontteedng  fibrin. 

The  Hntm  ll  relatively  much  let*  abundant  in  the  hlcod  of  the 
hepatic  retiu  then  in  that  of  the  portal  vchij  nrhik  in  thr  latl 
there  are  "0  parts  of  *crurn  to  100 of  corpus  K  ..  in  the  former  llicrc 
:uv  only  :VJ  parts  ol  serum  to  a  corresponding  quantity  of  ceils; 
if  the  portal  blood  happen  to  be  rich  in  visiter,  a*,  for  instn  II 
srhen  there  an  2«*  parts  of  aenun  to  wninf  cells,  the  blood  of 
the  hepatic  veins'  Wlllj  oven  then,  not  contain  more  than  73  parts 
of  serum  to  100  of  cells. 

i  ■  b  serum  of  die  hepatic  veins  is  certainly  more  concentrated 
than  that  of  die  portal  vein;  if  wr  arrnrntrly  compnrr  the  tan  . 
we  find  in  the  farmer,  a  relative  and  absolute  n  o/  the 

oflanufl  (then  being  tn  1000  parte  d  I  he  serum  of  the  hepatic 
vi  nous  blnod  fully  n  third  leal  albumen  than  In  an  equal  quantity 
of  the  eeruD  of  portal  blooi  a  on   the  other  handj  a*  has 

been  already  mentioned,  the  globulin  in  the  blooil-rclU  is  relatively 
and  absolutely  increased.  The  phosfifiatea,  ohfaridei  and  potash- 
gaits  are  diminished  in  the  mum,  hut  are  i<>  excess  in  the  cells  of 
i  be  bepatle  venous  blood*    Sugar  is  relatively  and  absolutely  n 
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abundant  in  tl  ■  scrum  nf  the  hepatic  VBHOOi  Ho  M  -  than  in  thatof 
the  portal  blood. 

If  from  these  facia  we  should  regard  the  liver  as  a  sent  of  for- 
mation of  blood-coqmsclea,  in  which  certain  residua  jf  this  pro- 
eeas  are  at  the  --.mm-  •  mi--  |  ■•■  f--i-il\  .1  from  the  blood,  and 

appear  in  the  form  of  bile  in  the  eXCretof]  duct*  of  this  gland* 
Mentioned   observation*   of  Bidder  and  Schmidt  would 

longer  excite  our  worder.     We   can   easily  understand  -wfcy  the 

biliary  Mx-rvtioii  does  not  att;n  1  its  height  until  tin  hours  after  I he 

en    wc   recollect   the   extreme  slowneaa  with 

.  li  the  blood  einul.itrs  in  the  hepatic  capillaries,  and  wlioii  wc 

odcr  that  the  formation  or ■ojuieiieeoonoe  ofthoMoodV* 

would  crrtaiiily  require  some  time  in  ordtf  that  lln-\  nun  all. .in 
the  perfection  they  pOttM  when  leering  the  liver  by  the  hepatic 
n*f and  that  the  secondary  products  (the  biliary  matter*)  naturally 
can  nut  In-  dolj  separated  till  this,  principal  process  i*  almost  con- 
rlmird.  Henri  it.  need  mi  longaV  CXCIte  0DT  wnmii  i.  tbtl  during 
foetal  life  the  liver  should  posteas  >o  relatively  large  a  volume,  that 
the  blood  of  tlie  ftctus  is  far  richer  in  corpuscles  than  that  of 
adults  [Poggiata*),  alld  that  evfttl  during  this  period  hile  is  poured 
into  the  duodenum,  although  there  is  nothing  in  tin- intestine  to  he 
digested.  Assuming  this  view  to  he  correct,  we  may  further 
easily  understand  why,  in  hepatic  atlcctions,  and  especially  V 
they  arise  in  oonseqieiet  of  me! ■. lii  ■  pnisiiiis  [tthiohi  a*  is  well 
known,  lire  mott  prou.- i.o  localise  tfactnMiVCl  in  the  liver),  the 
number  of  cells  in  the  blood  frequently  appears  to  be  considerably 
diminished. 

If  tie  bfta  is  merely  a  secondary  product  of  the  fni 

blood-vclls  ill  the  Bver,  W«  need  not   wonder  that  the   animals   in 

B  -l  nni      and  Blondloft  experiments  eoold  lite  for  so  long  a 

time  without  any  considerable  disturbance  of  the  digestive  organs 

or  of  the  general  health  ;  and  if  these  animals   finally  died    when 

the  I  completely  excluded  from  the  intl  .'.im-.  their  death* 

might  result  from  unobserved  or   unsuspected   causes,    such,   for 

instance,  a*  their  ticking  up  the  Uloj  and  time  dlatttrbloff  the  gaatrio 

li  ■   bill  several  nf  the  ahove-mentiuiinl  UJrtMintttBnfflH  •diow 

the  bile  likewise  discharges  certain  functioiu  in  the  intestine, 

which   without  it   arc  not  so   rapidly  or   so  perfectly   performed  | 

thus,  for  initmee,  it  promotee  the  finer  disintegration  of  the  fat 

tained  In  tbt  foodj  hinders  the  chyme  from  undergoing  putrid 

decomposition,  purifies  it,  and  Saturate!  ilie  stronger  acids  which 

•  Cvniyt  read  T.  26,  p.  198-201. 
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ha* e  passed  from  the  stomach  into  the  intestine-     Although  sny 
one  of  these  influence*,  taken  alone,  would  not  be  of  sufficient 

•  iUimx  to  affect  the  vitality  of  the  organism,  yet  when  long 
continued  and  collectively,  they  may  excite  such  disturbance*  in  the 
animal  economy  m  gradually  to  destroy  life.  Hence  if  the  absence 
uf  bilf  in  the  intentinc  does  DOl  exert  n  direct  dkturbinsj  influence 
OB  (lit-  vital  processes,  it  may  indirectly  lead  to  the  destruction  of 
the  organism,  just  as  we  sec  disturbance*  induced  in  the  circui 
from  very  trifling  mechanical  deficiencies  of  the  valves,  whiob 
itiilin-cily,  and  perhaps  nftr.r  many  yean*,  give  rise  t»>  fatid  results. 

Lastly,  we  bm  bQ  nuntiun  a  ground  comparatively  unimportant 
in  itoelf,  which  is  opposed  to  the  excrcmentitioua  nature  of  the 
bile,  and  in  part  eapiahl  fckfl  injurious  effects  which  gradually 
ensue  when  the  secretion  is  altogether  excluded  from  the  mtattJ 
we  refer  to  the  resorption  of  certain  constituents  of  the  bile— « 
« i:  uii-t.u:  >  which  has  been  very  prominently  j:ut  forward  by 
LMtriftJ-  It  lias  bean  already  mentioned  that  we  art  unahle  to 
detect  any  trice*  of  rSSCabed  bUfl  either  in  the  c'lyle  or  in  the 
portal  blood,  but  that  a  careful  exaiiiinutiou  of  the  contents  of  the 
bowel,  in  various  portions  of  the  whole  intestinal  tract  from 
above  downward*,  almost  necessarily  leads  us  to  adopt  the  view 
that  the  greater  |iart  of  the  bile,  is  again  rraurhed  a*  it  passn 
through  the  intestine,  and  is  returned  to  the  general  mass  of  the 
Huids.  It  a  circuit  of  the  bilo  from  the  liver  through  the  intc*tiix>, 
and  from  thence  back  into  the  liver,  appear  ut  first  right  objectless 
nr  superfluous,  teleologies]  grounds  should  not  restrain  us 
the  reOQgiiltioo  of  positive  facts,  especially  when  we  are  still 
far  from  being  able  to  master  the  aims  of  nature  or  her  method 
arrangement.  The  chief  biliary  constituents  which  are  roaorbed, 
are  the  Anhihh?  aalla  am!  the  dbolia  acid  liberated  from  its  adjnm  f 
If,  us  wc  have  previously  endeavoured  to  show,  this  acid  is  pTuiiuced 
from  fat  and  sugar,  or  solely  from  fat,  it  would  be  teleologies]!? 
foat  as  difficult  to  understand  why  this  important  element  of 
nutrition  qi  sopparter  of  rexpiratimij  almost  intoedietely  after 
being  taken,  should  agnin  be  given  off  to  the  external  world. 
Whether  the  cholic  ncid  be  formed  from  fat  or  not,  it  docs  not  at 
all  possess  the  chemical  constitution  which  true  excremontitious 
nbatauces  usual!)  present.  In  inn  general  eniUsBVliofl  of 
animal  substrata  (sec  vol.  i.,  p.  28),  we  have  already  iiit-iiiinri 
that  then  must  always  be  a  correspondence  between  die  chemi 
and  the  physiological  qualities  of  a  body.  Now,  in  its  chemical 
qualities)  and  especially  iii  the  numerics]  relations  of  its  atomic 
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composition,  cholic  acid  closely  resembles,  and  indeed  is  perfectly 
identical  with  the  true  nutritious  matter*  and  respiratory  elements; 
for  Kuy.mr,  dextrin,  and  leotk  idd  IP  fa  li  M  couple*  substances, 
far  more  oxidised,  ami  far  poor*  bOQj  than  QhoBc  idd,  and 

ye*  no  one  entertains  a  doubt  regarding  their  pin  n q] agju -..1    ra 
in  r.  to  nutrition  and  th«  mctBrnorpbo«ii  of  matter.     We 

cannot  [M-ri-.ii.-  wh]  <  linli.  •  nrii!  kftOtlld  form  so  striking  an  exception 
to  this  rule.  Hut  if  we  have  regard  to  the  tftkolog3c&]  objection, 
according  to  which  it  seems  incongruous  that  this  substance  should 
firv  he  removed  from  the  Mood  in  order  Again  to  he  taken  up  into 
tint  fluid,  we  mnr  reply  tO  tall  that  many  useful  and  likewise? 
Less  substances  are  repeatedly  separated  from  the  blood  by  the 
salv.  k&dfl  (as  wo  sec  in  the  case  of  sugar,  iodide 

of  potassium,  and  the  nits  of  ammonia),  and  are  again  taken  up 
by  it.  In  thf  repeated  passage  of  indide  of  porajwium  through 
the  salivary  glands,  no  one  can  doubt  that  the  relations  of  transu- 
dation peculiar  to  those  organs  arc  responsible  for  tins  phenomena, 
cannot,  however,  ascertain  what  mechanical  or  chemical 
OorafitioM  in  the  liver,  beanie*  the  formntimi  i»f  hlnod-calltj  are 
necessary  for  the  secretion  of  cholic  acid  in  the  minute  hi! 
canals.  The  resorption  of  the  cholic  acid  in  the  intestine  should 
therefore  not  be  deemed  more  unnatural  or  irrational  than  tin: 
resorption  of  the  ■  ofsodinni  which  li  separated  with  the 

bile.  We  arc  as  unable  to  understand  the  special  object  which 
nature  has  in  view  in  the  resorption  of  the  cholic  acid,  as  we  are 
to  comprehend  the  metamorphoses  which  thcrcsorbed  bile  appear* 
very  rapidly  to  undergo  1  i  i  \w  '  •.  mphnti  or  in  the  blood. 

If  it.  therefore,  only  remains  fur  us  to  assume  tliat  the  rcsorhed 
cholic  acid  (as  a  Kspirotory  clement  already  partially  consumed  ;u 
the  organism)  contributes  its  part  to  the  warming  of  the  animal 
body,  are  have  ;i  further  explanation  why  the  perfect  exclusion  of 
bile  frx>m  the  intestine  (in  Schwann's  experimeota)  may  prove 
prejudicial,  although  very  gradually,  to   the  general  health  of  an 
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Notwithstanding  the  careful  analyses  of  Ticdctnaiiu 
Gmclin,*  as  well  B|  those  of  Leuret  and  Lassaigucr  the 
creetic  juice,  until   the   last    t\  h.\-    been  one  of  the 

i.derstood  of  all  r/u?  fluids  of  the  animal  body;  w 
recently,  hovevtfj  several  czq  lent  e  uta  have  appeara 

iiicoi    nature    and    the  physiological    function    of    this  fli 
Bernard,;    French  «.$    and    lastly    Bidder    and    Schmidt,] 
obtained   from  their   tarettigariens   revolts    whii-h,   -df  hough 
entirely  coincident,  arc  au  decisive  and  certain  that  the  function  of 

pancreas  i*  now  more  clcuxly  understood  than  cren  that  of  the 
liver. 

The  pancreatic  juice  is  ecolourVv*,  cl  inr,  very  slightly  tenadow 
. ..  devoid  nf  taste  and  smell,  having  an  alkaline  reaction, and 
a  specific  jrrarity  ranging  from  1'008  to  1*009 ;  on  heating  it,  I 
it  only  an  inconsiderable  coa^ulum  fanned;  and  OS  the  addition  of 
adds  and  alcohol,  it  only  liecomes  slijltrly  turbid.  This  srerrtioo 
is  so  prone  to  decoupordtiOBf  that  lifter  exposure  to  the  air  for  a 
few  hours,  it  dcvelopcs  n  distinct  odour  of  p  m.      Fro 

fo  md  IVJfiJ  of  solid  cnriMitiicntB  in  the  pancreatic  juice  of  an  ass, 

ruid  1*694  '"  ',,al  ,,(r  a  ('°£- 

AVr  have  here  quoted  llic  properties  of  this  fluid  as  they  hare 
been  described  by  French*,  because  vc  hers  oonelrefl  obts 
Minilar  result*  in  an  experiment  inrule  on  a  large  maUirT;  i; 
the  description  giren  by  Looret  and  Laxtaigne  agrees  prettj  closely 
•ffitli  thfl  ibOTTB*  On  the  tither  hand,  Bernard  found  this  fluid  very 
riacid  and  tenacious,  and  so  rich  in  aeooRulable  substance  that,  on 
thir  npplunti-in  it  In  at,  there  was  entire  solidification — much  the 
same  BS  Tii-dcmami  aiidfimdin  had  formerly  noticed  [and,  ;n  COMB- 

tpondenoe  with  the  above  reaction,  there  werevery  conaidenble  |  re* 

eipitate*  thrown  down  by  alcohol,  acids,  and  metallic  salt*.  According 
to  Hemard,  Che  abort  described  very  thin  pancreatic  fluid  i*  only 

'  ViTiliuiiiig  aat-li  Yemucl lea.    Ud.  I,  S.  it. 

+  BaataehM  phj**.  *»t  BB*tt<  pour  flflffir  *  l1ii»toin>  tie  U  digrvlioa.      1'fcjw, 
1895,  p-  104.]  Off. 

1  Artb.  g4o.  4«  Mtfd.     4  Bpr.  T.  19,  r>  00-07. 
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vrh  «ti'l  ] ibs  become  inflamed  in  consequence  of 

injury  attendant  on  the  operation ;    but  since,  immediately 

the  operation,  a  very   thin   Mention   i*   pounv!    forth,  poor 

POlplI    hie  matter,  Hi*. I  IB]  i\  BXplinatiuij  raimna    ii'iIJ  ;;i».hI,  :  11  ill 

e  extrenv  nice  can  scarcely  be  referred  to  & 

condition  of  the  gland  in  question. 

In  order  to  obtain  the  pancreatic  fluid,  are  CaUBt  previously  give 

nieal  to  the  animal  1<»  be  employed,  and   thtt)   make   1111   Incision 

or  three  inches  in  ti         ■  I  it>  tlic  line*  alba,  for  the  puq>ose  of 

•lie  duodenum  after  the  abdominal  cavity  has  been  open 
deai'  irtion  mtifl   then  (according  to  French*)  be  Takl 

I   the  mouth  of  Wirsum/s  duct  sought.     If,  as  in  the 
an  subject,  the  hilc-duct  opens  at  the  Mine  spot  as  the  i 
duct,  liic  former,  as  a  matter  of  prcentMQi  ibonM  be  tLodj 
a  small  xikvr  ranula  ikould  be  introduced  from  tli 

trer,  in  order  to  obtain  this  fluid  in  a  state  of  puiil). 

Hcriiard  attempted  to  obtain  the  pancreatic  juice  by  establishing 

fistulous  opening  from  Wirsunjr**  duet ;   With  this  viow,  ho  cut 

tough  the  duet  near  tiie  point  where  it  enters  into  the  duodena  D, 

d  drew  the  cut  end  towards   the   abdominal  walla,  to   which   he 

:hrd  it  by  sulurvs. 

The  principal  constituent  of  the  pancreatic  juice  is  a  substance 
Ming  alfmmcn  or  canein,  hut  which  is  not  perfectly  identical 
with  albuminate  of  sodu,  with  casein,  or  with  ptyulin.  It  coagu- 
lates only hnpeifecdy  when  bested  (probably  from  its  miiimuin;;  .m 
alkali),  ii  precipitated  by  acetic  acid,  but  redissolvcs  slowly  in  an 
excess  of  the  acid,  mid  especially  if  heat  he  applied  ;  it  Eg  pmiph 
tated  from  its  acetic-acid  solution  by  fcrrocyanide  of  potassium ; 
It  b  precipitated  by  nitric  arid,  end  if  it  be  then  boild.  aspeciellj 
if  ammonia  i  hk  Ihvh  added,  it  assume*  a  deep  yellow  colour ;  on 
tbcajddJUon  of  dklorine-watcr  it  separates  in  greyish  flakes;  it  is 
thrown  down  by  alcohol,  but,  according  to  Bernard,  rcdissolvea 
readily  in  water.  French*  found  0*309j  of  this  sabattSOQ  Lb  the 
panerratir  yrirc  of  an  nxx.  It  i*  Lo  this  substance  tliul  the  ;< 
create  fiojd  especially  owes  its  principal  clicmical  and  physiological 
properties. 

iard  found  a  considerable  quantity,  and  Frerichs  a  smaller 
amount  (0*026 g)r  of  ■  butter-like  J'uL 

Tlic  orgsrdc  matt  •    tohik  M  alcohol  only  amounted  to  0 H 
the  pancreatii  I  the  ass. 

Neither  French*  nor  Bernard  could  dated  die  piesence  of 

Iphoryamdti . 
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In  reference  to  the  mineral  itprtdimU  (as  determined  h\ 
neration),  French*  found  l*01g  in  the  secretion  from  the  aw;  of 
tint  ninmint,  f *•  1 2 ;   VU  insoluble,  aiu!  consisted  of  carl  h  in  ale  and 
ploejdaats  of  Bum  md  magii  u  voluble,  on 

of  chloride  of  sodium  and  alkaline  phosphates  and  sulpha' 

Nothing  can  be  stated  with  any  accuracy  regarding  Khfl 
tativf  rr'.ationr  tf  Me  trcretitm,  since  the  injury  caused  by  (! 
Operation  which  is  necessary  few  the  purpose  of  oijserviiig  llsc 
secretion  mint  very  much  derange  the  physiological  relation*. 
Hll  experiment*  of  French*  merely  tho*  thai  it  II  only  d-snog 
digestion  that  the  ptucmtlfl  p  iioe  is  secreted.  In  a  state  rf 
V-  bund  tU'  gland  pale  and  anrcuiic,  and  tkc 
duct  of  Wtraung  empty. 

French*  collected  H  grammes  from  on  ojs  in  three-quarters  of 
an  hour,  but  only  3  grammes  from  a  hound  in  twenty-five  minute* 
during  the  process  of  digestion;  Barnard  obtained  8  gramma 
fnuii  ,i  l.ifT  liny  in  one  hour, and  10  grammes  hourly  artcr  inftaca- 
nintion  had  been  set  up.  Bernard  found,  us  n  general  result,  that  ta 
i  tu-  latter  ease  there  was  always  an  increased  flow  of  the  pancreatic 
Juice,  bur  thai    t  tvnseil  t<>  he  coagulahle  mid  \--i-  d 

Distance  of  the  pancreas  are,  aa  is  well  knot  mely  rare; 

1  once  found,  in  the  duct  of  Wirsung,  a  concretion  which 
all  tho  characters  of  a  protein-body*  but  differed  from  the  better 
known  laliary  ooocretioni  in  yielding  very  little  carbonate  and 
pl.n\pli:ttc  of  lime,  .dul  indeed  very  little  ash  at  all. 

Thc  importance  of  the  pancreatic  juice  in  relation  to  diffttm 
was   first   re  by    Valentin;    it    converts   into   sugar  lie 

amylaccnu*  mntters  which  have  not  been  metamorphosed  by  ti* 
saliv;i,  end  have  passed  unchanged  info  tho  duodenum,  Valerias 
supported  his  opinion  by  the  fact  that  the  ;  i»orf 

developed  in  herbivorous  than  in  carnivorous  animals,  end  con- 
vinced himself  that  tho  expressed  juice,  or  an  infi  lbs  sliced 
gland,  povscsxes  in  ii  high  degree  the  power  of  converting  starch 
into  sugar,  HoucIiard.it  end  Sandra* '  tuJ  thi  juice  dis- 
charged from  Wirsung's  duct  by  fowls  or  Reese  possessed  tssi 
property*  but  lost  it  after  being  heated  to  100°.  They  furtter 
ascertained  that  this  pmpcrty  is  peculiar  to  tlie  ni  .is  or 
albuminous  substance  which  is  preci  pi  table  bj  ilmlinl,  and  after- 
wards soluble  in  water.  More  recently,  this  subject  has  been 
investigated  with  the  greatest  scientific  accuracy  by  Bernard  and 
Frerichs,  to  whose  labours  we  have  so  often  referred,  as  wcU  as 

•  Compt.  lend.  T,  •-*<>,  p. 
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and  Schmidt;  and  it  is  now  indubitably  established 
ttncrtatic  juice  possesses  this  aut^r  formim*  [>ower  in  a 
rlrgirr  tlinn  the  saliva. 

ima  for  die  pancreatic  juice  utotfoer  and  apperaidj 

t  function;  be  believes  that  he  has  found  that  it 

the  action  of  Ui«  pancreatic  }0OM  thtl  the  fat  is  reduced 

which   it  ran  be  rcsurhed  and  digested;  that  is  to 

is  decomposed  irilo  glycrrtue  and   a  fatly  arid.     This 

it  appears  to   be  supported  by  convincing  proof*, 

it,  ihr.v-ily  opposed  by  the  AUWfUUi  ami  hgeniowly 

■dependent  experiment*  of  FlWUbl  and  of  Bidder  and 


,, 


*%  experiments,  which,   strangely   BtlOQgbj  were  coa- 

the  French  Academy**  have  rthlwM  to  the  following 

Uoth   the  excretory  duct*  of  the   pancreas  were  tied  In 

tin;  animal*  were  afti-marclx  fed   u]*>n   AmkI  abounding 

>  milky  chyle  was  found  in  the  lacteal* ;  the  fat  remained 

and  was  fuund  unaltered  even   in  the  large  intestine. 

tperiment  appears  even  more  decisive  in  (bm 

niun.  Ifoil  he  injected  info  the  stmmich  of  a  rabbit, 
erward*  allowed  to  partake  of  its  ordinary  food  ;  and  if  it 
ree  or  four  hour*  after  the  injection  of  tin  oil,  Bernard 
that  none  of  the  luctcaU  will  be  filled  with  imikv  ''hvle, 
nlii'.h  originate  from  the  intestine  below  the-  opining 
sduct.  Tliis  experiment  would  HUD  at  the  same  time 
I  the  bile  exerts  no  influence  on  the  d  >>f  the  fat, 

bbits  Wiimg'i  duet  opens  somewhat  lower  in  the 
than  the  biladoot.  Finally,  the  paucrvntie  tluid,  when 
1  fit ,  wasvtid  readily  to  form  nn  emulsion  in  consequence 
dity,  and  to  retain  the  f«t  in  tin*  hm-ly  comminuted  state 
than  any  other  animal  fluid 3  the  neutral  fats,  however, 
time,  being  decomposed  into  glycerine  and  the  cor- 
fatty  adds. 

IX  that  neither   French*  nor  Schmidt  and  Bidder, 

cir  observations  were  made  with  the  gTcatest  care,  ftlfffl 

rm  any  one  of  these  experiment*,  whirh  Bernard 

at  lie  bus  often  repeated.     These  experimenter*  1  mm 

I  Bernard**  directions;  after  tying  the  pancreatic  dtact 

}  have  kept  the  annuals  luthoutfood  for  from  twelve 

iiours  (so  that  it  migtkt  he  fairly  presumed  that 

no  longer  any  pancreatic  juice  in  the  intestine),  and 

*  Qawpi  nntf.  T. -'«.  \>. Bflfe 
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tbcn  fdi  them  only  nth  milk,  fatty  food,  or  butter,  killing  thess 
From  four  to  eight  lmura  ill  meal.    These  experiments 

vrrc  often  rejieated,  and  the  lacteal*  were  always  most  beautifully 
injccTed,  and  the  rcccptaculum  chylt  (Intended  n  )f** 

Frertchs  performed  the  following  experiment  on  puppies  and 
cat*  which  had  foaled  for  a  long  time :  he  tied  the  small  intestine 
f:ir  below  the  opening  of  the  biliary  arid  pancreatic  duct*,  and 
below  the  ligature  he  injected  mil  c  oil,  or  an  emulsion 

of  oil  and  albumen,  or  pure  olire  oil,  and  he  found,  after  two  or 
three  hours,  that  the  hu-tcnU  were  filled  with  white:  nhyle.  Fre- 
richs,  howeri  m  that  lie  has  found  that  thr  extreme  com* 

niimiMou  of  tin*   fat,  and  hence  in  some  measure  its  resorption, 
are  promoted  hv  the  hile  and  pancreatic  juice;  and  he  draws  I 
conclusion  from   the  following  cxp  —in   eats   which    had 

long  fatted,  he  cut  through  the  small  intestine  near  the  middle, 
injected  olive-oil  into  both  halves,  and  tied  the  two  cut  extr« 
tint;  in  this  cose,  he  found  the  lacteab  ui  the  upper 

part  of  the  intestine  always  far  more  injected  thimtho*  proceeding 

from  the  Inwrr    ptuliun,  and    he  rcferrrd   t'-i.    in  |  m  I  -tnofi 

Hint  the  hile  and  the  pancreatic  juice  had  access  to  the  oil  in  the 
upper  part  of  the  intestine;    for  although   pure  pancreatic  juice, 

:i  kbnkefi  with  oil  out  of  the  body,  reduces  the  particle*  of  oil 
tn  a  st-iti*  of  extreme  nrinutenessj  the  latter  noon  separate  a^ain  oo 
the  surf  a  <  l 

U  ,  have  already  remarked  in  voL  I, p.  2  (  Bernard's  expe- 

riment is  by  no  mean*  convincing  on  the  one  hand,  because  the 
r].\|i-  e  :  tnlni  far  leaf  fatty  acids  than  the  ordinary  neutral  fats, 
and  on  (ha  other  band  because  other  animal  fluids,  a.*  soon  a*  they 
begin  to  putrefy,  cause  a  similar  decomposition  of  the  neutral  fata. 
Schmidt  and  Bidder*  have,  however,  taken  the  trouble  to  prove 
in  a  direct  manner  the  fallacy  »-f  lWrnard's  view  by  numerous 
experiments.    After  having  Cad  cats  with  butter,  they  could  I 

uf  butyric  acid  in  the  contei  te  intestine,  in  the 

chyle,  in  the  blood,  or  in  the  bile.  Hence,  although  (loeofnposiag 
pnnrre.-iTie  juiep  when  in  contact  with  butter,  at  a  temperature  of 
93  ,  in  the  coomb  of  a  few  hoars  gives  rise  to  the  formation  of 
butyric  arid,  no  such  formation  of  this  acid  occurs  in  the  animal 
body.  Schmidt  rind  Bidder  now  tied  the  duodenum  at  its  oj 
part,  between  the  pylorus  and  the  mouths  of  the  nancreatto  and 
bilinry  ducts,  and  hv  means  of  ft  pipette  Injected  melted  butter 

•  Quoted  by  Lona  (who  eo-op*r»twi  with  SolimicU  sad  Bidder)  in  hii  U- 
augural  Tliww,  Do  •Jijusccn.  |  ssaorpftfettffi     D©n>  Ur.  1600. 
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immediately  below  the  ligature,  but  above  the  mouths  of  the  ducts; 
in  t:  i-  eight  hour  I  tOltfl  of  the  intestinal 

cari.il  certainly  Mutinied  wine  butyric  acid;  the  same  occurred 

when  tlic  du  I'tlocilU*  WBSHt    lln*    *;iinr   linn-    tii'il.       11*008 

the  power  which  the  psn  erratic  juice  possesses  in  liic  formation  of 
butyric   acid,  is   imped*]    !•;,    tin-  tuicc.    The   converse 

experiment  in  the  iabor.ifory,  with  a  specimen  of  pancreatic  juice 
(from  a  large  dog)  at  .1  fa  mperetnrc  of  $7°i  >kowi  Ant  tin?  gastric 
juice  here  nets  only  as  a  dilute  acid,  and  may  be  replaced  with  b  pre- 
cisely similar  result  by  equally  diluted  lactic,  tartaric,  or  ace  He  acid. 
•■over,  I  have  ool  found  any  confirmation  of  Bernard's 
CXpeiiiH  nl  on  rabbits  (although  it  in  one  that  may  be  eaVily 
repented},  in  which  lie  observed  that  after  feeding  them  with  fil. 
the   I  ils  could  only  be  perceived  beneath 

the  0p4  fting  of  Wirsunpfs  duct.     Bidder  end  Schmidt  have,  how- 
ever, ditt  low  Bernard  tt*a*  led  into  this  error,  for  cm  inject- 
ing  butter  into   the  gullet  of  rabbits,  they  found  that  after   two 
hour*,  the  lacteal*  gircn  off  between  the  pylorus  and  tlic  mouth  of 
the   pancreatic  duet,  were  fully   distended  with  milky  chyle   very 
rick  in  fat:   if  the  animals  were  killed  tour  hours  after  the  injection 
of  tlic   fcit,  the    Kecteals  situate  i   n;dit  or   ten  centimetre*  [about 
three  or  four  inches^  above  the  month  of  the  duct  were  .%till  filled ; 
killed  six  hours  afterwards,  only  those  below  the  mouth 
of  the  pancreatic  duct  were  thus  injected]  and   finally,  if  they 
were    not    killed    for   eight    or   ten   hours,  the   first   lacteal*  will 
ted  with   milky  chyle  were  found  to  be  situated  from  20  to  30 
from  eight  to  twelve   inchea]   below  the  opening  of 
the  duct.     Hence  it  mutt  have  been  by  always  killing  the  animals 
i  ght  hours  after  feeding  them  wir.h  far.,  that  Bernard  wua 
able   app  i  bll  view.     The  fads  of   the  ease  wcic 
prj  these.    'Hie  chyle  had  already  passed  onwards  from  tho 
lymphetic*  pi               From  the  firet  portion  of  the  duodenum^!"* 
there  was  no   more   fst  to    be  absorbed  in   that    portion    of    tho 
when  Bernard  began  the  Investigation. 
French)  has  also  overthrown  another  and  an  earlier  view  of 
Bernard's,  namely,  that   the  pancreatic  jnJcf    oeMlfied  With  hydro- 
tttlcc  the  place  of  the  gtttric  juke  in  relation  to 
the  eoognlated  prote5n-hr d'n-v. 

Lastly,  Freridia  is  of  opinion  that  as  Uic  decomposition  of  tho 
iy  much  hastened  by  the  pancreetiojuioe,  this  property  is 
of  bo i  '  n;^  tlie  rapid  conversion  of  the  bile  into 

insoluble  pro-ducts  incapable  uf  resorption. 
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Our  faowladgl  its  very  slight  regarding  the  fluid*  secreted  by 
the  glandular  org&llf  of  the  intestinal  munim  membrane.  Tula 
depends  In  a  great  measure1  on  the  difficulty  of  obtaining  these 
mrcdona  isolated  from  the  remain*  of  food,  from  the  aeerefti 

the  Uvcr  and  the  pancreas,  and  from  the  products  of  dcestion.  On 
this  point,  also,  French**  ho*  thrown  some  light;  |:  i"  Vk 

.  oar  theories  on   this  subject   were  baaed  rather  on 
subjective  views  than  on  olj  sOtB. 

Prtricbi  has  shown  thai  it  bio  the  highest  degree  probable  that 
the  lenticular  capsules  which  occur  in  the  small  intestine,  partly 
|fl  Military  dftndl  mid    partly  in  Iic.ihn  .i\  \\\ri\  gland*,  only  ror.- 

triljutc  ftti :-l)t!\  lo  tlit:  formation  of  the  intestinal  juice;  these 
feptKUair  gkiuhdea  are,  as  is  well  known,  shut  sacs,  which  only 
randy,  and  fur  Un  most  part  when  inn  morbid  condition, hunt, and 
thus  discharge  their  contents  on  the  roucoos  membrane  of  the 
int. -tine.  By  exposing  these  minute  tad  to  the  action  of  the 
compressor! um.  French*  Ascertained  that  they  contained  an  alka- 
line fluid,  which  was  coagulated  by  acetic  acid,  the  turbidity  being 
dependent  on  the  presence  of  molecular  granules  and  morpho- 
logical elements  rcswinbliii:'  cell  nuclei.  In  typhus  and  other  DQOj> 
ditkmi  which  arc  MiorJaTfri  with  intumescence  of  Fever's  patches, 
and  with  prominence  of  the  individual  spherical  capsules,  the 
correctness  of  these  views  may  In-  vcrj  readily  confirmed*  Hence 
Frerictu  is  fully  Jusi  i  regarding  the  pouch-like  glands  «hic* 

in  the  small  intestine  arc  known  as  the  glands  of  Lieborkiihn,  and 
in  the  colon,  as.  tin:  follicles  of  the.  lorgc  inti  I  tine,  and  which  occur 
in  great  number*  and  an?  of  very  considerable  sixr,  as  the  true 
secreting  organs  of  the  intestinal  juice.  The  chemical  t-xiiminstioa 
of  the  intestinal  juice  also  shows  that  the  fluids  secreted  in  the  small 
and  in  tut  largo  Intestine  are  peril ;  I-.  i  lenticeJ.  Frcnelis obtained 
(oil  D  for  examination  by  applying  ligatures  to  pieces  of 

Intestine  from  four  to  eight  Indies  in  length  iii  eats  and  dogs,  d 
having,  as  completely  as  possible,  removed  the  contents  uf  the  gut 
In    pressure;    he  then  returned  the  intestine  into  the  abdominal 
cavity,  and  killed  the  animal  in  tour  or  six  hours.     In  the  piece  of 
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pit  inclosed  tares,  there  woi  then  Found  a  gt 

transparent,  colourless,  and  tcnac-ious  DOM  with  n  Strong  alltelinc 
reaction.  In  precisely  the  mmr  manner  I  obtained  the*  intestinal 
juice  from  the  ileum  of  a  nun  who,  in  consequence  af  a  badly 
performed  operation  for  henna,  had  sewn]  intestinal  fintolsj 
perfect  inversion  of  a  loop  of  gut;  ut  one  of  these  fistulous  open* 
tngs,   fecal   mettei  sppeandj    il    the  other,  pure  intestinal  juice 

mm  ljiI.m1i.  jral  elements  found    In    the 

tinal  juice  arc  gODklkl  cells  in  greater  ur  less  abundant,  i ■.. -11- 

eudei,  here  and  there  ft  little-  fat,  end  not  unfrcquently  Cylindrical 

cprthcHam  0n die  case  which  I  cxamtoedj  the  Utter  structure  ma 

abradant*]   PfotwRhal  tndii  g  ti  is  perfed  do  addera  between 

my  experiments  and  those  of  Frcrichs,  nbicli  i*  the  more  striking 

since  they  were  made  in  different  frays,  some  reocnl   itn  ruii^ithuci 

f   Bidder  and  Schmidt*  show  that  this  subject  obviously  requires 

rthcr  elucidation;  for   hy  I  the    method   indicated   by 

hs.  these   physiologist*  roiild   obtain    no   tract   of  intestinal 

ice,  so  tbnt  they  were  compelled  to  postpone  its  examination   till 

could  collect  it  from  an  arth   ...llv  formed  intestinal  fistula  in 

In  »■  bom  the  pancreatic  juice  and  the  bile  were  carried  uwsy 

tally  by  a  com  jponding  fistula. 

The  ffut,  both  in  recently  fed  and  in  fasti  u       iir-1 

below  the  duodenum,  and  exactly  in  accordance  with 

dfaeetknu  of  Frerichs.     Three  ur  four  loops,  at  the  distance  of 

1 1  root)  ewe  Isolated  hy  Ugatureej  and  replaced  :  the  wound  In 

e  abdomen  was  Iched  iip.aud  in  the  coarse  of  fi 

six  bourn,  the  animal  was  killed  by  strangulation.  There  was 
not  a  drop"  of  intestinal  juice  to  bo  found*  in  thl  dog  from 
rtich  ihey  obtained  the  intestinal  juice,  two  fistulous  openings 
d  been  eataUSahedf  one  from  the  gall-bladder, and  the  other  from 
e  small  intestine  to  the  externa]  abdominal  wtlkj  which  were 
rfectly  healed  re  the  course  of  ten  days  after  the  operation  j  by 
*  roduction  of  ailver  and  caoutchouc  tubes,  they  obtained  at 
a  upper  opening  pure  bile,  and  at  the  Iowa*  one  the  glandular 
accretion  of  the  small  intestine,  mixed  perhaps  with  a  little 
vnrcaoebed  saliva  and  gastric  juue.  whose  quantity,  however,  in 
the  tasting  state,  would  be  SO  extremely  minute  at  to  be  unworthy 
of  notice. 

TU*  Intestinal  juice  does  not  mix  readily  with  water;  it  cakes, 
and  apparently  coagulate*  when  treated  With  u  saline  solution,  as 
an  aqueous  solution  of  chloride  of  tcodium  or  sulphate  of  sodaj  the 
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ulubk  in  avtcf  behave*  in  precisely  the  same  manner  a» 
tlic  i  nice,  wilidl  v.  ill   ba  described  in  a  future  part  of  tins 

volume.     F-ericha  found  Em  I  W  *<>  tg%  of  *olid  constituents  in 

tinal  juice,  in  whin  the  parti  u  wate*  amounted 

U>  i  A    ..<•»...  ,1,1  the.  Mb  to  0-84J;  1  found  only 

i     richs  iviu*  not  succeeded  in  effecting  a  change  in  any  of  thf 

ordinary  element*  of  food  by  mean*  of  tiie  intestinal  juice.     Prc- 

teiii-bodii  'idutagciuiu*    Mib*iaiices  remained    perfectly  ua* 

;cd;  fat  became  disintegrated  ju»t  us  in  nil  uthcr  viscid  fluids. 

Moi*  <\erted  no  special  .  iU,ufter 

prolonged  digestio   al  9J  \  no  morenod.  I  ■  i  irch  was  c 

sugar  than  would  have  n*»-n  obtained  by  tko  u  tioi  ia]  rarnn- 

hruitcs,  aolublcalbuincu,  casein,  &c.      Hence  Frcrichsis  compelled 

to  deny  to  the  intastina]  juice  any  action  os  a  direct  digestive 

nt,  on  the  other  hand,  the  intestinal  juice  which  I  collected 

L  the  loop  of  gut  of  the  patient,  in  our  hospital,  pQaaesjaed  in  a 

(he    power    of  converting    itarcl]    into   sugar;    but 

protein-bodies  and  fata,  whether  the  juice  were  modified  or  not* 

so  ftctk  afiotad  by  this  niucuK,  thai   I   BiBSf  axpraai  d  j 

i  iwhotheril  exerts  an)  digeativi      -turn  on  these  subi 

and  the  more  so,  since  cubes  of  coagulated  albumen  and  pieces  of 

,  vhao  introduced   into  the   lowermost   of  the  tistulous  open- 

EBgSy  vera  npeBod  from   llic  rectum   almost   entirely  unchanged  ; 

i  was,  however,  on  the  lower  part  of  th«  pro- 

bttUj     iirar   the    DBCBD).       HiiliU-i    mid  Seiouidl  liUTti    Oil    I he  other 

■,   by   tlic   most   striking   experiments, 

this  intestinal  juice  not  only  'hoses  starch  witli  at 

rapidity  us  saliva  and  pancreatic- juice,  hut  also   that  the   ia- 

sr/l    Of  powerful  a   digestive  injhicnvtt  an  flesh,  albttwev, 

Old  (he  other  protein- >n>diexf  as  the  stomach. 

[fl  cits  that  hud  been    kept   for   some   time  without  food,  the 
duodenum  an  a*  tlie  opening*  of  the  pancreatic  and  biliary 

ducU  and  above  i  corl  ping,  which  was  inserted  and  strongly  tied 
into  the  upper  end,  so  that  the  secretions  of  tho  atomadij  pacsatsjy 
and  liver,  were  absolutely  excluded  ;  in  the  lower  end  two  cylinders 
of  deah  and  albumen  were  sewed  up  in  muslin  bags,  and  pushed 
down  as  far  as  possible)  and  the  wound  stitched  to  prevent  their 
m-;  the  gut  vn»  thru  i rjrl.uvtl,  the  odgGS  of  the  vound  in  llie 
abdomen  brought  tu-.t!  or,  unci  in  the  course  of  five  or  aut  hours 
the  animal  was  lulled.  The  rnunhn  I  wit*,  which  were  found  low 
down  in  the  small   intestine,  appeared   externally  to  be  tnuc 


INTESTINAL  CONTENTS  AND  IXCHEMENT5. 


121 


lapsed ;  and,  tin  opening  them,  the  pieces  of  tlo-h  and  tJbamea 
prucntcd  u  macerated  appearance,  as  if  they  had  been  exposed  to 
the  •  gastric  juice,  and  were  strongly  alkaline ;  the  albumen 

wa*    thoroughly  softened  and   broken    down.   ;nl    la   tlie    twelve 
experiment*  at  present  made.lmt  ttOW  DnO-eaWI  nth  1o  nui»-h:ilf  of 
■tiKinal  weight,  (the  experiments  including  both  albumen  which 
had  been  dried  at  d   nOMl   ^["  -iiiiciia,)  so  that  in  tlic  latter 

ease  the  contents  of  the  bags  appeared  to  have  almost 
vanished.    Tlu-  bx]  i  im  1 1  ineeooded  equally  well  when  the  gastric 
.  im  tu.ic:!.  in.*.  access  of  the  bikiod  pancnetic  juice  wta 
allowed.     The  corlc  pi ug  was  then,  of  OOUnOi  introduced  ht  tween 
the  pylorus  and  the  opening  of  the  biliary  and  pancreatic  ducU. 


TllE    CONTENTS     OF    Till'.     INTESTINAL    CABAL    AM-     M 

Excutmknts. 

The  chemical  examination  of  the  ronton!*  of  the  intestinal 
canal  has  not  as  yet  led  to  any  vrry  certain  rmfaj  indeed,  Op  to 
the  most  rtCOnl  tint;,  we  find  that  different  opinions  arc  held 
rcgardiir--  n<  ints  which  might  cosily  he  decided.     Wc  can 

readily  u  iderstand  tb«  reason  of  this  when  we  consider  the  jrreat 
variety  of  matter*  w  hitlt  muM  rnrcs\arily  00001  in  'he  iril»*:tl  inul 
canal.  Wc  need  hardly  observe,  that  even  after  tolerably  simple 
food,   impcr:  !    and   indigestible    substance*  will   be 

siimiltai;  and  in   association   with  already  metamorphosed 

and  decomposed  matter*,  and  that  to  this  already  very  compile. 
mixture  there  arc  added  the  constituents  of  tf»   digestive  8uidi  in 
every  sta^c  of  inctamorpliosh,  The  difficulty  of  the  investigation  lie*, 
[j  in   the   eircurmtaiiec  that  the  digested  soluble 
substances  ala^y*  occur  in  only  extremely  minute  quantity  In  those 
paft>Of  the  inieMiiud  canal  where  I  hey  are  pretty  cpiicklv  resurhcd. 
The   insoluble    substances  in    the    intestinal    contents   are  less 
accessible  to  chemical  examination,  and   are    unquestionably  of 
ost  in  relation  to  the  study  of  the  process  of  digestion. 
We  shall  bcrc  limit  ourselves  1c  a  notice  of  the  actual  experiment! 
have  been  ninric  on  this  subject,  since  the  metamorphosis  of 
food  as  a  special  process  will  be  subsequently  considered  when  wc 

treat  of  "Digestion.* 

In  regard  to  the  reaction  which  the  intestinal  contents  exhibit 
toward  vegetable  colours,  wc  may  remark,  that  an  acid  reaction  ia 
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I  always  apparent  in  the  duodenum  and  jejunum ;  in  the  ileum  it 
begins  to  diminish,  vo  tint  for  I  great  extent  before  we  Teach  the 
csx-um.  it  lis  often  »  nlii.ly  disappeared.  As  a  general  Pile,  th* 
contents  of  the  1arj;c  intestine  arc  alkaline;  it  very  often,  bow- 
ercr,  happens  'aa  has  been  previously  mentioned)  that  the  inner 
portions  of  the  content* are  still  strongly  nrid?winlc  the  outer  parts, 
moistened  or  permeated  wttfrj  the  alkaline  intestinal  juice,  are 
neutral  ur  alkaline.  This  mH  reaction  i*  urallj  dependent «Q 
presence  of  luetic   acid,    but  occasionally  on  that   of   btrJ 

I  acetic  or  other  nci  Is.  The  KRirCMOf  the  lactic  acid  arc,  however, 
very  various,  bring  drprnoVnt  both  on  the  nature  of  the  food 
that  bashes  >  taken, «od  on  the  part  of  the  intestine  from  which  the 
in  aw  has  been  obtained.  In  the  duodenum,  where*  notwithstand- 
ing the  access  of  bile  and  pancreatic  juice5  a  strong  acid  reaction  is 
I  eh  treed,  the  free  acid  depends  chiefly  on  the  acid  of  the  gfl 
in, re.  whatever  kind  i>f  fond  may  have  beeii  taken;  after  the  use 
of  iV-.Ii.  sour  milk,  or  acidified  food,  tic  acid  of  the  food  naturally 
takes  part  in  the  reaction  of  the  contents.  In  the  normal  state,  it 
cannot  depend  OB  a  laotio  fermentation,  or  on  any  other  aci d 

ion,  since  any  audi  fermentation  i*  preTented  bj  thr  normal 
gastric  juice  On  the  other  hand,  it  is  generally  only  found  in  the 
lower  pint  of  the  srnnll  intestine,  and  in  the  large  intestine  after 
tho  uso  of  amylaceous  substance*;  bonce,  we  mu*t  conclude  Oiot 
liere  the  reaction  is  not  dependent  on  the  digestive  juices,  but  oa 
thaw  -i.o.n.ij  i.;u-li.  Thai  the  frei  ;n  hi  which  iHiur*  there,  b 

lactic  acid,  may  be  readily  proved  by  analysis  (see  vol.  I,  p.  W}. 
Bat  in  the  DOrBDal  condition  both  starch  and  sugar  arc  converted 
in  the  ileum  :mil  the  rectum  into  lactic  acid.  Moreover,  as 
French*  has  shown,  the  lactic  acid  sotnetiniea  beunuea  tranv 
fi.rmrd  into  butyric  mid  in  tbeee  parts,  when  all  other  relations 
seem  perfectly  normal.  Amoii:-.  the  free  ucids  occurring  in  the 
small  intestine,  but  exerting  less  influence  on  the  reaction  of  its 
i"   Ii-nN,   we   may     mention     rholic,    L'lyrorl  nl'ie,    and     elftOfa 

ichfl  has  very  Lhoroughlj  traced  the  changes  which  the 
lnhary  constituents  undergo  in  the  intestinal  omul,  and  has 
proved  that  in  the  large  intestine  for  the  most  part  wo  find  only 
.  .'■,  i, ut  ometimei  also  a  little  i  bolic  or  choWdic  aeid 
As  a  general  rule  wc  can,  1>\  means  of  Pettcnkofcr'a  tcstj  trace 
the  presence  of  the  resinous  oottstitaents  of  the  bile  as  fnT  as  the 
lower  extremity  of  the  ileum.    (Sec  vol,  I,  p.  125.) 

Among  the  less  soltil  lc  cubstanccs  which  we  mur  extract  from 
Che  QOoteotS  <»f  the  intestine,  wc  very  often  meet  with  grape-sugar 


FORMATION  Of  81 


123 


.•/■cow,  This  v*ry  rarely  depend*  upon  sugar  having  been 
prevent  in  the  food  j  f<»r  it  in  precisely  after  saccharina  fond  ha* 
been  uken,  tint  we  uiost  rarely  find  this  substance  in  the  small 

-line,  sod  tin  ipprr  part;  the   ■usnr  introduced 

into  the  stomach  is  unquestionably  resorhed  from  thence,  being  ft 
readily  *.  ihstance.     On   the  other  hand,  il  •■   ngar  fnund 

in  the  small  iiiirMiiii-,  anil  sometime*  e\cn  in  the  large  in:e\tine, 
owe  in  to  the  action  of  thfl  pancreatic  juice  on  starch — an 

action  wiicti.  aril  1 1  the  0O*Opcmttan  of  the  intestinal  juice,  is  pro - 

■ed  to  almost  the  c  1  canal. 

Ba   in    ul  hi    French*   fed   auiinsl*   with   milk,   lie 
Could  only  mice  find  aujiar  in  the  jejunum. 

In  the  aqsaooi  extract  of  the  contents  of  the  small  intestine, 
and  occasion  tt  obtained   from  the  contents   of  the?  large 

•  tin*1,   we   find    B   praWm-fmitij  eojumlable.    by  heal.  Hid    usually 

precipiublc  bj   n  idj  always,  however,  occurring  In  small 

quantity.  Tiii*  mihiitr  quantity  of  cnagulnblc  mutter  might  well 
bo  remanded  as  a  product  of  the  digestion  of  some  protein-body 
tliat  lad  been  taken  a*  food;  fur  the  peptones  which  are  so 
readily  soluble,  arc  for  the  moat  pari,  reaorbed  from  the  atom 

-.1"  the  protein-bodtee  which  pass  undissolved 
from  the  stomach  into  the  BMall  Intestine,  cannot  be  very  consider- 
able in  the  small  intestine  after  the  nrn'HK  of  th*  bile,  Moreover, 
the  pancreatic  juice,  hi  ii\  the   amount  of  \\\  Mcretion,  can- 

not yield  any  great  contribution  to  the  coa^ulublc  matter  of  the 
aqueous  extract  of  the  intestinal  contents.  Hut  wc  also  invariably 
find  some  coagulable  albuminous  matter  after  the  use  of  vegetable 
food  poor  in  protein. bodies,  or  eVtn  of  non-nitrogenous;  food. 
Heme  ita  aonrcea  can  only  be  sought  in  the  exudation  of  a  larger 
or  smaller  quantity  of  olbumen  from  the  blood-vcsscU,  in  con- 
sequence of  endosmotic  relatione. 

In  four  cases  in  which   fasting  horse*  or  dogs  were  fed  for  two 

.  on   balls  of   starch,   and   were    then   hilled.   1    found   bj 

means    a    rcry    small    quantity    of  coogulablc    matter    in    the 

aqueous  extract:-  ol  the   contents  of  the  jejunum  nnd  ileum.     In 

the  discharges  from  the  ileum  in  the  uIkivc  mentioned  case  of  in- 

tina!  fistula,  romndnldr  matter  was  always   found  after  the  use 

of  water-gruel  and  other   slightly    nitrogenous  food,  and  in  such 

quantity  that  it   could  not    possibly   be    referred    60    the  protein 

contained    in    the    bread,  KrtJ<its.   ^('-     ^'6   ,I0C^  hardly  mention 

that  the  precipitate  fone«-  I  "ii  boiling  must  alway*  be  tn-ated  with 

!  other  rt'a-'.ents  ;   for  in  LJie  wait  el  of  theintC-v 

contents,  especially  in  that  obtained  from  the  colon,  vrc  not  un- 
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,  ii-htU  (.l»Mi\c,on  homing,  it  Reparation  i  it  depend 

on  albumen,  but  in  |>axt  on  ii  0  rclationi  of  weak  acid  solutions 
of  earthy  salts,  described  in  veil.  1,  p.  338,  mid  in  part  on  the 
Coagulation  of  roucur,  which,  if  a  large  quantity  of  dissolved 
alkaline  Kilt*  be  present,  ia  very  similar  to  tliat  of  albumen. 
Frerichs  has  also  often  found  albi.nui.  i:i  llie  culuoi,  and  CTen 
b  the  rectum  of  young  dogs  and  cats  after  tbc  free  use  of  ac 
animal  diet;  hence,  be  melirut  to  the  view,  that  notwithstanding 
H'  \hieb  the  bile  u ia    oppoai  lo  the  furtli  ri 

oj  \}u-  oounhusd  |  ntem-bodies  in   in.-  uiteatinal  caj  i  it  all 

o<iit-.  Miiali  quantities  of  protein-bodies  arc  digested,  or  at  lea** 
the  modified  ulbumcn    (peptone)    is   converted   by   the  bile  and 

<  reatic  juice  into  ordinary  albumen.     I  can  by  no  mean*  assert 
thb  view  ig  erroneous  rfnoe  it  i*  only   by  accurate  qaa 
tativc  dtfiiiiniiit'iin*,  which   in  this  caac  are  accompanied  wkfa 

on   liilheuhy.   that    the    point  could   be  decided;   but   Uic  facts 
n\e  been   already   mentioned,  indicate  that  the  ooogulable 
mutter  whb&  W9    BO    fi  ■     nii-i't    with  In  the   contents  Of  the 

i.'ih-vi.iin*,  may  have  it*  origin  in  other  sources  than  in  the  dincet 
conversion  of  the  ingested  protein-bodies  intosolublc  and  conguloblc 
albumen.  1  am  able  in  ail  rcspecta  to  confirm  the  results  of  tlie 
experiment*  of  Frerichs,  in  which  he  found  that  soluble  albumen 
was  present  even  in  the  large  infantine*  of  young  carnivorous 
animal*,  but  1  attribute  it  to  the  presence  of  undigested  flesh  | 
the  r  on  tents  consisted  of  lumps  of  flesh  (even  when  the  food  had 
booi  tottrahly  finoly  chopped),  and  the  inner  portions  of  these 
lumps  reddened  litmus,  a  react  ion  which  might  be  kilty  presumed 
tn  depend  "ii  tin  bctic acid  originally  contained  in  the  flesh.  If 
the  alkaline  intestinal  juices  hod  not.  neutralized  the  free  acid,  the 
soluble  albumen  in  the  fkah  would  bare  remained  unchanged.  It 
is  in  the  upper  part  of  the   small  intestine  that   we  find   most 

albumen,  because    it    is    there    llial    I  he  enntent*    occur  in  the  n 
diluted  atatc,  and   oflci    tl  i  fat  il'.h  for  the  absorption  of 

albumen  B the  Daptflarit  u 

In  the  filtrate  of  the  contents  of  the  small  intestine*,  we  only 
rarely  find  tlv.fr'ui.  and  never  more  than  small  quantities  of 
peptones.  ( French**.) 

I   hem  never  been   certain  that  I   Inwc  detected  dextrin ; 
there  arc  alwuys  to  be  found  small  quantities  of  the  substance 
formerly  termed  ptyuliii,  solobla  in  water,  but  intertable  in  %1coboL 

If  we  compare  the  nleoholic  extract*  of  the  different  por; 
of  the  Mtudl  ;'  nl   Lu-c   intestine,  wi  find  that  iifiarj/   constituents 
especially  occur  in  them,  in  addition  to  the  vagal  which  baa  been 
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y  mentioned,  to  the  tree  acids,  and  to  their  alkaline  salt* ; 
ire  treat  the**  alcoholic  extract!  uitli  rtht*r.  wt  find  thai  this 
ruum  not  only  takes  up  fit,  hut  more  or  leas  of  certain 
ncca  which  pvo  the  well-known  biliary  miction  with  sugar 
phuric  acid. 

at  comparatively  unchaitgevl  bile  should  be  found  in  tin* 
nU  of  the  duudciiiiiii  i-  nui.nV  enOUgh,  but  I  have  olway* 
struck  with  the  circumsLance  that  biliur-,  miI^i.u.c.-,,  and 
lly  tba  rcstnou-  o?nts,  should  be  found  in  the  gastric 

its  of  slaughtered  animals  and  of  men  ''"at  have  bann  iod- 
killed.  I  ouMiiul  this  in  i  singular^  distinct manner  in  fte 
lie  content*  of  two  horses  that  had  for  three  days  been  fed 
i  starch- halls;  the  alcoholic  extract  of  the  gastrin  contents  was 
:  almost  as  strongly  turbid   by  acetic  or  hydrochloric  laid 
mt  of  the  iluode-nal  con tenta j  tin-  precipitate,  srhfin  eoounfned 
rr    the  microscope,  appeared  in   the   form   of  small   vesieulur 
ales  grouped  together   like  grapes  which  di**olved  in  boiling 
•r,  but  resumed  their  original  form  usthe  solution  cooled  ;  they 
olved  iii  tin-  fixed  aJkaliai  and  ammottlaj  sj  well  as 
nl.  hut  not  in  ether:  tlic  anunonbes]  solution,  on  erapo- 
exhibited    under     the    microscope   dendritic    grouping 
to,  but  somewhat  thicker  than  those  of  nffloTfifllsTit  hydro- 
rale  of  ammonia;    the   pot:isli-*ulntioii.   On    the    other   hand, 
i«d  crystalline  form*  resembling  1 1 il-  plantain  leaf.     Theaohv 
a  of  this  aubsUucc  were  precipitated  by  the  basic  acetate  of 
,  but  not  by  the  neutral  acetate  or  by  tannic  acid  :  a*  it  prc- 
ed  the   biliary  reaction  with  sugar  and  sulphuric  acid  very 
.lly  snd    biMotifully,   it    cannot    be   doubted   that   nndten 
iry  acids— at  all  events,  glycocholic  acid — were  here  pffflacnt 

h  a,-*  M*cll  as  in  the  duodenum. 
The  further  wc  descend  in  the  intestinal  canal,  the  less  of  these 
nout  HcSdi  of  the  hili'  do  we  find  In  the  alcoholic  extract;  but 
jmnaratirdy  larger  amount,  passes  into  the  <-tl.ru  ..I  evtr.u't. 
nch.H  has  also  most  carefully  examined  the  changes  which  the 
undergoes  hi  the  course  of  the  intestinal  canal.  Wc  havealrcndy 
arked  in  the  first  vol  une.  that  it  is  elderly  in  the  small  intestine 
I    !l.i     ;i  -■■  ihe    resinous  acids  of  the   bile  can    be  easily 

scted;  indeed,  near  the  duodenum   «r«  often   find   bile  -** 1 1 1 1 

ecornpoaed.  which  ean  be  reoogniaed   in  the  aqueous  extract  • 

fresh  bile  discharged  into  the  Intestine  i*  very  rapidly  deeorn- 

pd  by  the  simultaneous  action  of  the  I  '   of  tfcsjaaaSly 

protein*bodies,  and  "f  the  temperature  of  the 

ial  body;  hence  we  here  fin  I   0  ilj  bttOM  modtficationa  of  the 
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n  on  -nitrogenous    chnloidie    acid   which    nrr    soluble    in    *W. 
wlulc  furtlrcr  on   in  the  intestinal   raiial,  the  greater  purl  of  this 
BCU&j  which  is   only  soluble  in  alcohol,  disappears,  and  in  place  of 
it  we  find  an  also  gradually  dimin  miliary  msLtcr 

vilublc    in    ether,     namely,     the    choll  falMc      acids    of 

BiT/.fliu.i,  or  one  of  the  raodificati  ma  of  Mulder's  h 

the  large  inte.itine,  and  in  the  solid  ev  .  i  variably 

found  a  substance  soluble  only  in  ether,  and  in  iucb  nniall  qu-. 
that  after  m  correct  An  Mtkutfl  M  it  mi  possible  I  e,  H 

OOOld  not  be  assumed  that  tliiM  ITU  all  llie  bile  which  bad  been 
cll'iiscd  from  tbfl  Ifcrtt  into  the  dttodl  MUD;  but  we  arc  rnllicr  lad 
to  Usbig'fl  view,  according  to  which  a  larj;e  part  uf  Uic  hi 

in  absorbed  in  the  course  of  the  intestinal  rrnr.l.  As  it  may 
be  thought  that  possibly  the  resinous  biliary  acids  mav  also  be 
converted  into  dy»ly»in  which  is  liktl  ilier,  I  bo  K  I 

the  contents  of  the  large  intestine,  and  the  excrement*  of  men  rind 
dog*,  after  a  purely  animal  dJ  Joohol  containing  potnatij 

bat  in  the  solution  which  1  (hoi  obtained^  it  wn*  only  nrelr  lbs!  1 
BOdd  recognise  biliary  resin,  that  is  to  say,  regenerated  choloidic 
acid,  nnd  then  only  men  of  it. 

I  must  here  again  direct  attention  to  Ac  rircumatftnet  that  in 
Ico.iii'.;  il.u  ethereal  ex  tract  of  the   intestinal 
must  go  to  work  wiili  extreme  care,  le  it  in  employing  Pettenkofcr* 
test  we  confound  hiliar\  matter  with  ulnii.    Sit  j.i.m    •*-,) 

A   little  fat    is  always   found  alon  i  if  the 

intestinal  canal;  ami  we  need  hardly  observe,  thai  j  quantity 
increases  after  a  fatty  i)i<.i  sJtfif  the  ote  of  food  very  :•  h  i  i  flu, 
we  often  dud  such   considerable  quantities  of  fat  i  i        ■    «4h1 

;.  inentn.  that  wfl  may  obtain  n  ready  confirmation  |  mIM 

obtained  by  BoBBsin^ault,*  who  found  in  experiments  made  on 
ducks,  that  in  definite  timet,  only  certain  [nd  very  largo)  'juan* 
i.ities  nf  t'.ii  could  be  iimiiImiI   from  the  intestinal  canal.     Didder 

Bdonidtf  have  recently  obtain.  -isely  -iniiLtr  res  alt 

experiments  on  mammalia.     Moreover  traces  of  cholestcrin  ins 
always  M  detl  I  tfd  in  the  Eat, 

The  tJtr-pirjmrnt  also  gradually  undergoes  the  same  changes  in 
the  intrvtiu..!  n  tal  ai  an  oba>  1 1  cd  to  occur  i 
decomposition  of  the  bile    1'  i1  only  in  th<    i  ,  and  occa- 

sionally in  the  aqueous  extract  of  the  contents  of  the  small  in 
bal  Wtcan  induce  the  well-known  c  of  oolour  by 

mixture  of  sulphuric  and  nitric  acids;  in  the  large  int 

•  Ami.  fa  Calnt,  ci  a*  Rn,  a  S^r.  T.  19,  pp.  117- 1 
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bite-pigment*  in  all  probability  occur  under  the  aamr  modification. 

h$  according  to   I'  ind  Setterer.  is  to  be  ic^ardcd  u 

the  final  product  of  the  mctamorphoris  of  cliolcpyrrhin. 

T<mrin    ha*  often,  although   not  invan: .l>',y.  Imtu   detected  by 
Frcrieh**  in  i.  f  the  intestinal  canal,  and  even  in 

the  solid  txcri'n  ■  •  i'  . 

i»f  the  intestinal  canal  insoluble,  in  water, 
alcohol,  and  ether,  fall  for  tin-  noej  part  within  the  domain  of 
microieopie  inquiry.  They  essentially  consist  of  undigested  or 
psitiblc  fragments  of  IimkL  Among  tlie  undigested  eubaftaffeOSS 
we  cuturiioulv  find  not  only  fat-'<lobulc\s,  but  starch-granule*,  fibres 
of  muscle,  and  hbnlls  of  cellular  [areolar)  tissue  in  the  increments 
aft«?r  the  use  of  the  corn'  article*  of  food.    The  ttavfe 

yraHrtU*  seen  to  be  dlfl  irtlshed  in  their  diameter,  and  this  diminu- 
tion U  As  mon  marked  Ihelovrei  they  aie  found  in  I  binel 
canal ;  they  uoril]            t  (Usurcd  and  tabulated,  and  as  if  some  of 

:r  coat*  wcro  |x.i  ;lv  or  ci  in  this  case  ibeir  true 

nature  (an  often  not  ho  detected  imdi-r  ihe  microscope,  unless 
the  aid  of  a  solution  of  iodine*      Mmadar  fibt&  an  found  in 
crcry  phase  of  change;  we  recognise  some  primitive  fibres  un- 
changed in  their  histological  formation,  and  parol  le  lop  iped*  of  the. 
aamc  structure,  in  which  tin  siriu:  tn:.y  hi*  pretty  clearly  made  out, 

presenting  a  finch  punctated  appearance ;  the  LoilgkutKaal  slrite 
are   USUB  distinct  J  tin-  iBJCuleiuma  faai  for  the  moat 

part  disappeared ;  finally]  there  often  r  merely  I  tolerably 

hyaline  mass,  which  can  only  be  recognised  :w  the  remains  of  mus- 
cular fibre  by  the  parallel  grouping  of  a  ten   prominent  points. 
\  complete  eolation  -it'  rouaouhu-  fibre  la  not  affected  bj  thoga&trio 
and  other  dilative  juices,  as  haa  also  been  found  by  rVorichs. 

Fragment  of  bout,  after  being  swallowed,  may  be  always 
detected  In  the  Inteadne  and  ui  the  exerementSj  although  a  great 
part  of  thern  is  obviously  dissolved  in  \\\*.  prima  • 

Aa  the  histological   coMtituvnts  of  the  vegetable  (issues   have: 
least  tendency  to  be  dsOOlBpOecd   by  tin    il'c'C  titfi    \\  UO    -they 
are  always  found  comparatively  little  clanged  after  the  use  of 
vegetable  food;  cellulose  is  proof  against  all  organic  snUvnts.  i  1 1 
hence wrmi .  i  rarietiesof rcgetableoolsai  ThccMorophvllc 

cells   remain    unchanged;    the  parenchyma  eel's  arc  only     • 
times   isolated;    spiral   vessels  may  be    beautifully  seen  in  the 
excrement*   both  of  she  higher  and  tin   lower  animals.    Ycast- 
cells  are  often  not  with  after  the.  use  tif  pastiy. 

•  Oji.ut.  p.  841. 
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In  addition  to  the  fluid  and  solid  content*  of  the  Intestinal 
Cfen:>-  taUo  refer  to  tho^aw*  occurring  there.  Uiiforteiiu.' 

I tomTef,  the  very  few  o'>  -    which  wr  posses*  rets*i 

rlioi  rliisi  \v  fl  iids  are  not  i  a  trustworthy, 

gallons  made  regarding  tlic  %&*  contained  in  the  intestines  in  cases 
of  disease,  have  usually  not  been  instituted  till  I  urs 

death.    Magcndh-  .  ;:•  are  the  only  expcriincnuluts 

who  have  examined  the  gBIOOtll  content!  <if  the  stomach  and  tlm 
small  and  large  intestine*  of  mi  immediately  after  their  execution; 
and  even  these  n  uons  cannot  be  regarded  as  altogether 

0 OBi  inofi  n  person's  knowledge  that    he   is  .  »  !h? 

ated  in    a  ftivr  hours    mutt    probably  somewhat  dsstorl 
digestive  functions. 

In   the    stomach  of   a   man.    after    MM  miJ 

Clievreul  fof-i  (1   |    paeons  Mature,  consisting  of  atmospheric  sir 

■  -lieh  a  portion  of  the  oxygen  had  been  replaced  by  carbonic 
urii] ;  mid,  bcaSdas  this,  t ln*>  round  a  Kittle  hydros.  ■  trdmgto 

\"Iiiinc,  tfaia  air  was  composed  of  14$  of  carbonic  uci.l,  11^  of 
oxypen,  JV4S  ;>f  nitrogen,  and  3*56 J  of  hydrogen.)  More.' 
it  can  hardly  be  doubted  that  this  air  was  for  the  most  part  con- 
veyed koto  the  stomach  from  without  We  have  slresdy  m 
taoned  that,  in  the  tnsaHvation  of  the  food,  a  rery  appreciable 
quantity  of  air  is  mixed  with  it,  and  this  is  probably  the  most 
common  mode  by  which  atmospheric  air  finds  its  way  into  the 
stomach,  although,  in  certain  respiratory  movements  soma  air  may 
be  driven  t»r  pressed  through  the  cesophegu  i  instance 

the    efforts    which    preoode    vomiting,  as    has    been    .-shown  by 
BodgOl  some  persons,  however,  possess  the  power  of  swallow 
air  at  will,  and  of  exciting  vomiting  by  iv.  1  irge  quantities. 

The  diminution  of  the  oxygen,  and  the  considerable  sag 
fcation  of  the  carbonic  acid,  may  be  referred  with  mom  probal 
to  bha  interchange  of  these  gn*»e«  with  those  of  the  blood,  than  to 
processes  of   fermentation  |  thta  interchange  is,  at  all  events,  s 
physical  necessity,  while   processes  of  fermentation  are  always 
indicative  of  something  abnormal  in  ilie  stomach.    In  the  i 
examined    hy  Mageadie  and  Chcvreul,  there  certainly   seems  to 
have    been    a    fermentation,    as  evidenced    by  the  presence  of 
hydrogen,  although  in  *mall  quantity,  in  the  air. 

In  tin-  dead  bodies  of  healthy  rue  i  and  animals,  the  quantity  of 
air  found  in  tin-  stomach  is  always  extremely  small;  hut  there  are 
various  conditions  in  which  there  is  an   abnormal  accumulate 
•  Ifeneliue,  Lelirb.  d.  Ch.    BO.  0,  a  338-340. 
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in  the  stomach,  and  eome  have  even  regarded  this  symptom  as 
sprrial  disease,  and  have  termed  it pnewutto***  WW   ■■  '  <      I  ■■  ' 
healthy  persons  I-*ri»c  quantities  of  gftl    OS)  MX!  mwllfrc  in  the 
h  after  the  use   of  such   kinds   of  food  and   drink   a»  very 
ily  undergo  fermentation,  as,  for  instance,  bhaotta   rich  in 
t,  new  breul  i  n  ant*  gaitfe,  radishes,  raw  fruit,  01  Impa  I 
cntcd  wine   and  \mcr,  enpeciaUjf   whnn  u&en  b 
titicv    In  such  oases,  a  Rrent  excess  of  carbonic  acid  is  always 
inthi-  ..since  all  these  nbtta&eei  undergo  the  vinous 

UCCtDUl    fermentation,     which     b    almost    always   preceded 
the  development  of  carbonic  acid.    If,  Irum-vi-i*.  hydrogen  gas  l»c 
nd  to  occur  in  tins  air,  its  presence  may  be  eisfly  ttrplftifWdj 
ncc,Rswe  have  already  seen,  the  amylncea  have  a  strong  tendency 
Undergo  Am  butyric  fermentation  in   the  stonwioh,  and  this  fir- 
mentation  is  always  accompanied,  ax  has  beeu  shown  by  Pclousc, 
Licbix,  and  other*,  by  the  development  of  hydrogOBi 

Accumulation*  of  air  in  the  stomach  arc  especially  observed  in 
il  and  hypochondriacal  patients,  who  have  an  unnatural 
cucy  to  gulp  air,  in  persona  in  whom  the  food  is  retained 
too  long  a  period  in  the  stomach,  and  rinullv,  in  cane*  in  which 
secretion  of  the  gastric  juice  is  altogether  impeded.  In 
atcrical  and  hypochondriacal  patients  who  have  swallowed  air, 
the  gases  evolved  by  eructation  arc,  fur  the  moat  part,  devoid  of 
odour,  and  hence  it  may  be  presumed  that  this  air  has  undergone 
my  little  change,  except  an  augmentation  of  carbonic  ami. 

In  constrictions  of  the  pylorus,  as  well  a*  in  chronic  catarrh*, 
the  stomach  becomes  filled  with  air,  not  only  after  the  moderate 
cac  of  the  above  mentioned  articles  of  diet,  hut  also  after  the 
ingestion  of  other  varieties  of  food  which  do  not  usually  OBUM  any 
nuyancc  tci  healthy  parsons,  or  at  the  most  only  occasion  accu- 
ions  of  gas  in  the  large  intestine,  as,  fox  instance,  mill*, 
,  cabbage i  eggs,  meat,  and  other  animal  food.  In  such  cases 
air  contains  only  little  oxygen,  much  carbonic  acid,  probahly 
hydragati  and  enrburctted  hydrogen,  and  invariably  ffj 
urctted  hydrogen,  which  may  he  recognised  by  the  smell  of  thfl 
ctatious,  ok  well  as   by  its   reaction   on  paper  moistened  with  a 

i  acetate  of  lead. 
In  patients  suffering  from   typhus  fever,  who  for  a  BOiiM<iViuhli^ 
ave  taken   neither  food  nor  medicine,  tlic  stomach  is  not 
^frequently  found  to  be  distended  with  gam  here  the  rnetrorism 
y  comes  on  slowly,  and  its  occurrence  is  very  much  bmrarfid  by 
c  paralytic  condition  of  the  muscular  coat  of  the  stomach. 
vol.  n.  K 
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Chevillot  *  found  from  25'2  to  27*8f  (by  volume.)  of  carbonic 
acid,  from  8-2  to  13-0}  of  oxygen,  and  fa  to  592$  of 

nitrogen,  with  mere  traces  of  hydrogen,  in  gas  taken  from  the 
stomach  twenty-four  hours  after  deat'n. 

In  tin:  swmiW  fafttoulM  we  usually  rind  far  leas  gas  than  in  the 
large  intestine:  in  the  small  intestines  of  throe  persons  who  hod 
been  exeoutcd,  Magendie  and  Chcvrcul  found  no  o>  t  aa 

extraordinary  abundance  of  hydrogen  and  carbonic  acid  [in  the 
first  casu  i'i 'on.;  COa,  20*08}*  K,  and  .*> :.  SSfl  II  ;  In  ihe  second 
case,  40"C0g  CO.,,  8-85^  N,  and  51*lSg  II ;  and  in  the  third  case, 
23-OH  COfe  66G;{  N,ondfcl'»::  H-);  Chevillot^  on  the  other  hand, 
always  found  1  or  S*  of  oxygen  in  the  air  discharged  from  the 
small  intestines  of  Uic  bodies  of  aged  persons.  Wc  can  easily 
understand  how  in  cases  of  disease,  and  even  in  healthy  person*, 
after  the  use  of  flatulent  food  or  drink,  these  accumulations  of  get 
occur  more  frequently  than  In  the  stomach;  for  on  the  one  b 
i  B  ihitus  it  not  mi  readily  discharged  from  lienrc  by  liucUImmi  a* 
from  die  stomach,  and  ou  the  other,  the  fermentation  and  decom- 
pi   itton  of  tin-   above  named  substances   p  here  with  a 

rapidity  proportional    to  tlie   length    of  time   t  already 

remained  in  the  stomach  and  small  inteatine.  Constrictions  of 
individual  portions  of  the  small  inteatine,  and  other  diseases  of  the 
intestinal  nil  i*>ute  also  essentially  to  the  augmentation  of 

those  accumulations  of  gas. 

On  comparing  the  composition  of  the  air  from  the  mho!1 
intestine  with  that  of  the  gas  obtained  from  the  stomach,  we 
observe  in  the  one  case  a  perfectly  apposite  retail  hat  which 

holds  good  in  the  other ;  we  have  here  to  deal  with  mere  residual 
traces  of  atmoapbei  io  air,  tlie  greater  portion  uf  llie  gas  liavn-g  iU 
source  in  the  decomposition  of  nitn  -_■-.  n  him  and  non-nitrogenou! 
substances.  We  must,  however,  always  bear  in  mind  that  Ums* 
gases  aro  only  separated  from  those  of  the  blood  by  permeable  moist 
membranes,  and  that,  for  this  reason,  the  analysis  of  the  air  nam 
correctly  expresses  the  gaseous  product*  arising  from  the  deoom- 
poMtimi  of  the  food.  Hence  it  is  more  than  probable  that  the 
symptoms  of  uicteomm,  whirh  in  children  and  hysterical  women 
occasionally  supcrrenc  to  a  dangerous  extent,  are  not  merely 
dependent  on  the  mcehanical  contraction  of  the  thorado  oavitY(by 

•  Jonro.  do  Cliim,  mC-d,  I  Ser.  T.  S,  p.  600-SMI,aud  Arob.  tfa.  dv  M*J. 
«8c7.T.fi.j>.  3RV203. 

t  l*  in  ntedog  to  iho  Journ.  do  L'liim.  mid.,  «d  find  ihul  oxygtm  «M  ooiy 
found  in  lli«-  small  intcctinea  on«  iu  iiftj-four  cases  ;  iu  ls*l  ca»e  ibo  propOTtioa 
was  from  3  to  30. — o.  x .  r>. |  . 
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the  upward  pressure  of  the  diaphragm],  but  also  on  the  transmis- 
sion of  certain  gases  into  the  blood.  In  these  cases  vre  should  not 
ao  much  mwpeet  the  resorption  of  carbonic  aeid  as  L»f  hydrogen 
and  its  compounds.  Ttie  amylaoea,  in  undergoing  butyric  fermen- 
tation,  which  b  only  impeded  in  the  intestine  by  the  free  acid 
oi  the  gaatrie  juice,  yield  hydrogen,  which  in  its  munecnt  state 
unites  wiih  ihe  sulphur  uf  the  decomposed  protein- bodies,  and 
thua  produces  the  sulphuretted  hydrogen,  which  exerts  so  injurious 
an  effect  on  the  blood.  The  preaeooe  of  sulphuretted  hydrogen  in. 
the  gaseous  contents  of  the  small  intestine  may,  moreover,  be 
rtasMy  pereeJeed  from  the  eructations  which  arc  dcrclopcd  in  from 
four  to  eixht  hours  after  a  meal.  It  ix  furtlicr  worthy  of  ROtiOaj 
that  these  eructations  of  sulphuretted  hydrogen  aTc  very  common 
after  the  use  of  ferrutpnou*  preparations ;  it  is  possible  that  the 
presence  nf  iron  facilitates  the  conversion  of  the  alkaline  ndjfthltM 
into  metallic  sulphides,  and  occasions  the  formation  of  sulphide 
of  iron,  whose  decomposition  by  acids  gives  nse  to  the  produc- 
tion of  sulphuretted  hydrogen.  Tltc  formation  of  sulphuretted 
hydrogen  after  the  use  of  the  preparations  of  sulphur,  is  so  well 
known  an  occurrence  as  hardly  to  require  notice,  and  demands  no 
explanation. 

Gaseous  accumulation*  are  much  more  frequent  in  the  large 
intestine,  where  they  arc  often  very  considerable,  than  in  the  sto- 
mach and  small  intestine.  According  to  Mlgtodw  and  Chcvrcul'i 
investigations,  the  oxygen  has  here  altogether  disappeared ;  they 
found  from  4.V5  to  7og  of  carbonic  add,  from  18*40  to  5l'03J  of 
nitrt)grn,and  from  5*47 to  1 1'fiJ  of  carburetted  hydrogen:  Chcvillot* 
found  in  the  gas  contained  in  the  lur^c  intestines  of  aged  persons, 
from  23*11  to  »3"00£  of  carbonic  acid,  from  2  to  3Jj  of  oxygen,  tf-m 
»5"«  to  90-OJj  of  nitrogen,  and  28-(i*^  of  carburetted  hydrogen.  In  two 
analyses  of  the  flatus,  Murrhntid  found  365  and  44'5J  of  carbonic 
acid,  290  and  14*0}  of  nitrogen,  13'5  and  I5'8jj  of  hydrogen,  220 
and  15'Sjf  of  carburetted  hydrogen,  and  in  the  latter  of  the  cases 
1*0$  of  sulphuretted  hydrogen.      It  is  worthy  of  remark  that  the 

•  (On  referring  to  tho  Joaro.  do  Cliim.  mrfd,,  we  find  that  tho  Urg<wt 
cssutlcy  of  cut-on  1c  acid  discovered  La  the  digestive  c*aal  g enerally  w**  from 
t8  to  »;.  and  ihst  the  mean  quantity  In  the  tarjro  intestine*  wa»  SSllfv".  Tbo 
faaaaty  of  oayfton  is  not  itntod  i  Chovillot  only  obwrvi»e  that  Im  found  it  in  the 
U*X*  tateetanc  five  time*  in  ft  fly -four  torn.*  The  mean  QftlDtltj  of  ftUrofSn  in 
the  Urx«  luUntiaos  of  tncuty-ervi-u  sged  porsoDJ  won  33$  ;  tho  nmaiimuu  is  nut 
fivra  la  Uto  memoir.  In  ninoty-iix  cue*,  ten  only  srtord«*d  mrliuri'tud  liydrugwa; 
ee*  in  tho  «miB  intestine,  and  nine  in  tho  large  intestine.  The  greatest  qoaniHy 
found  was  18-ej.— o.  k.  o.}1 
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ndpbvrottod  hydrogen  always  occurs  in  the  Rases  of  the  toge 
intestine  in  for  loss  quantity  than  we  should  have  opceled 
the  odour.  It  is  hardly  necessary  to  indicate  the  reason*  why  the 
dsvtlopnianl  of  |M  i>  always  more  considerable  in  the  large  thas 
oal)  bsttttiMJ  for  although  th«  d«ompo«tk>n  of  the 
remains  of  the  food  may  haw  begun  in  tin*  ileum,  it  procccdl 
with  greater  rapidity  in  the  colon,  since,  there  the  fatal  mass  no 
longer  meets  with  any  free  acid  to  impede  its  further  decompo- 
sition. Should,  however,  the  contents  of  the  large  intest 
acid,  this,  as  we  have  already  shown,  must  depend  un  a  butyric 
fermentation,    which    indeed    is     accompanied    liy    a    copious  oe- 

vclopiutnt  of  ros.  Wc  need  not  trouble  the  rational  physician 
with  ;i  detailed  notice  of  all  those  morbid  conditions  which  lead  to 
large  accumulation*  of  air  in  the  ewcum  and  the  colon  :  it 
licicnt  for  us  simply  to  mention  thai  these  accumulations  of  gat* 
which  wc  arc  occustomed  to  term  mctconsm  or  flatulence, 
may  either  be  a  consequence  of  suppressed  or  pervi*rsc  secre- 
dOB  of  the  Lotaadna]  juice--,  or  of  diminished  contractility  of 
the  muscular  coat  of  the  intestine,  of  stricture*  and  other  ana- 
tomical changes  of  the  colon,  of  pressure  exerted  by  morbid 
tumours  on  the  lower  parts  of  the  intestine,  &c.  Substantia 
stagnating  in  tfafl  dttfeittri  parts  of  the  colon,  undergo  complete 
action,  and  thtfe  product*,  gaseous  as  well  as  solid,  are 
precisely  the  samo  as  we  observe  out  of  the  animal  Iwdy.  Thus, 
hi  ihe  examination  of  such  masses,  Frerichs  found  substances 
precisely  similar  to  those  which  Bopp  has  obtained  from  putrefy- 
ing protein-bodies. 

The  early  physicians  believed  in  a  secretion  of  gas  from  the 
walls  of  the  intestine;  to  those  who  are  st  all  acquainted  with  the 
law  of  the  iui;i.i:iiui  phosis  of  the  animal  tissues  and  with  the 
chemical  processes  of  putrefaction,  such  an  bsiatnption  is  altogether 
unnecessary  for  the  explanation  of  considerable  accumulations  of 
gas;  and  further,  from  what  is  known  OD  the  subject,  it  is  very 
improbable  that  gases,  such  as  hydrogen,  carbarcttcd  hydrogen, 
and  sulphuretted  hydrogen  (which  latter  wc  do  not  find  in  fl 
blood),  should  pass  from  the  general  juices  of  the  body  Into  ths 
irite.Ntiii.il  canal,  Ma;'cndic  and  (iinirdin*  have,  however,  made 
an  observation  which  has  also  been  confirmed  by  Frerichs.t  which, 
at  all  events,  prove,  the  possibility  of  a  secretion  of  gas  fro 
blond  into  the  intestine;  tor  if  a  loop  of  intestine  in  dogs,  after 
being  perfectly  emptied  of  it.v  contents,  were  tied  at  both  ends,  it 

•   RooIk  relies  pliysiol.  iur  lev  Go*.  int«tin.    Paris,  182*,  p.  24. 
t  0»,  ait.  p.  HOG. 
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was  always  f<KJiid  after  some  time  lo  be  filled  with  air.  It  is  to  be 
regretted  that  this  air  has  not  been  amlyaed  ;  it  is  scarcely  likely 
that  hydrogen  and  its  gaseous  corop--  -II  be  found  iti  it. 

uelis  likewise  notices  an  accumulation  of  gag,  which,  strictly 
•pc-i!  I  saeeulatrd  emphysema  in  the  serous  coat  of  tlie  fUtj 

in  the  intestines  of  ■vim  he  ha*  frequently  observed  bulla  of  fcUi 
sort,  a*  largo  as  a  pea  or  a  hazel-nut,  filled  with  air. 

Although  from  what  has  been  already  stated  it  may  he  readily 
inferred  what  nre  the  substances  which  occur,  and  which  must  of 
y  occur,  in  the  matter*  discharged  h\j  vwnitiuy.  It  fdt  may 
be  altogether  superfluous  to  notice  systematically  the  different 
of  the  vomitiu  in  different  conditions  of  disensc.  Unfor- 
of  the  analyses  which  have  been  made  arc  of  little 
use :  h  ill  the  diagnosis  of  a  gastric  disease,  so  also  for  a  scientific 
ligation  of  vomited  matter,  it  is  especially  important  to  know 
period  had  elapsed  since  food  was  taken,  or  whether  the 
lach  vas  empty.  Without  this  knowledge  no  inference  of 
scicntic  value  can  be  deduced.  It  is,  however,  much  to  be 
lamented  thnt  even  at  the  present  day  pathological  chemistry  (as 
it  k  called)  is  as  little  based  on  phy*ica1  diagnosis  as  on  patho- 
anatomy;  thus  wc  find  numerous  analyses  of  the  vmnitus 
dyspepsia, — a  word  unsatisfactory  to  every  rational  physician, 
sad  tending  only  to  impede  scientific  inquiry.  Kvery  one  must 
know  thnt  dyspepsia  and  pyrosis  may  accompany  not  only  chronic 
gastric  catarrh,  bill  also  thr  fOOtA  ([irrforating)  ulcer,  omCSJTj  and 
other  primary  and  secondary  affections  of  the  stomach  ;  if  then  no 
dogico-anatomical  diagnosis  be  made,  the  analysts  of  the 
vomited  by  dyspeptic  patients  can  lead  to  no  (Will  ;  ML4B 
impossible  to  make  a  certain  diagnosis  in  dyspepsia  or  pyrosis, 
ing  is  gained  by  the  attempt  to  analyse  the  vomited  pfcftfitUfc 
Notwithstanding  the  numerous,  more  or  less  accurate  analyses  of 
vomited  matters,  we  still  know  very  little  regarding  the  various 
snorpholoyiral  and  rin-iuiej  constituent*  of  the  masses  which  arc 
discharged  in  the  various  diseases  of  the  stomach  and  other  ahdo- 
rainal  organs.  All  that  is  positively  known  may  be  included  in  a 
few  sentences. 

By  far  the  most  frequent  casca  arc  those  in  which  the  principal 
part  of  the  vomited  matter  consists  of  imperfectly  digested  oren- 
.-  undigested  food,  and  the  chief  reason  of  this  is  thai  tin'  food  is 
usually  tie  proximate  exciting  cause  of  the  antiperistaltic  motion. 
Bcaceit  follows  that  the  food  is  more  or  less  changed  according  to 
the  time  in  widen  it  has  been  retained  in  the  stomach  :  thus  in  the 
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round  ulcer  of  the  duodenum  where  Tomiting  occurs  four  or  ait  bouts 
after  food  baa  horn  taken,  irr  constantly  find  tlmt  not  only  tbe 
album  >t.iriccs,but  also  the  amylacca,  arc  far  more  chncRcd 

than  in  perforatiniir,  ulcer  of  the  stomach;  in  sciTrhtu  of  the 
pylorus,  on  the  other  hand,  they  are  usually  leu  changed  than  ton 
other  cancerous  affections  of  the  stomach,  flak  These  change* 
which  we  j»cia -ivr  in  the  food  must  cither  be  normal  or  abnormal, 
that  is  to  sar,  in  the  nrrt  case  we  And  half-digested  musculir 
fibre,  peptones,  sugar,  Ac.,  changed  in  the  manner  which  has  been 
already  described.  These  nre  Uie  rarer  cases,  and  for  the  most  part 
occur  when  the  sent  of  the  disease  which  has  occasioned  the  vomit- 
ing  lies  externally  to  the  stomach,  although  sometimes  also  in 
cancer  of  the  stomach.  It  far  more  frequently  hap|>c«i*  that  the 
food,  when  it  has  remained  for  a  prolonged  period  in  the  stomack, 
has  undergone  abnormal  changes;  if  saccharine  or  amylactota 
food  has  been  taken,  lactic,  acetic,  or  butyric  fermentation  it 
induced,  in  which  case  tho  vomited  matters  hare  an  extremely 
strong  acid  reaction  and  taste,  and  even  seem  to  take  tiic  edge  off 
the  teeth ;  the  nitrogenous  articles  of  food  appear,  in  this  case, 
when  examined  under  the  microscope,  to  be  but  slightly  changed, 
and  at  innM  to  be  only  loosened  in  texture  and  rendered  more 
transparent;  matters  of  this  nature  arc  principally  vomited  ia 
chronic  gastric  catarrh,  but  not  unfrccjuently  also  in  round  (per- 
forating) ulcer  and  in  cancer  of  the  stomach.  It  seems  probable 
that  in  obrook  catarrh  uf  the  stomach,  all  those  kinds  of  fermenta- 
tion may  be  set  up  in  the  starch,  according  to  tbe  nature  of  the 
accreted  mucus,  which  wc  are  accustomed  to  observe  out  of  tbe 
mfana]  body  ba  the  lalioratory  of  the  chemist,  just  as  in  catarrh  of 
the  urinary  bladder  there  is  sometime*  a  predisposition  to  acid  and 
sometimes  to  alkaline  urinary  fermentation.  Certain  experiment* 
made  by  Krorichs  show  that  in  diabetic  patients  there  is  a  special 
tendency  to  the  formation  of  sugar  in  the  stomach.  Another  of  bis 
observations  is  even  more  important;  be  convinced  himself  tbst 
Uie  colourless,  viscid,  ropy  raassea,  which  are  somebmea  ejected 
in  abundant  quantity  in  gastric  catarrh,  poasesa  almost  entirely 
the  same  properties  as  the  gum-like  substances  produced  by  what 
U  called  mucous  fermentation.  It  appears  to  depend,  at  all 
events  in  part,  on  the  nature  of  the  mucus  secreted  in  gastric 
catarrh,  whether  the  fermentation  established  in  the  nmvlacca  be 
of  the  mucous,  lactic,  acetic,  or  butyric  variety — a  view  ul  irk 
seems  to  correspond  with  our  present  knowledge  of  tbe  exriters 
of  these   different  kinds  of  fermentation,  and  with  the  different 
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anatomical  change*  of  the  gtotric  mucous  membrane  and  of  the 
mucus  secreted  h\ 

Maw»  in  a  thoroughly  digested  state,  and  fcf  the  snme  time  ia 
an  alrnoM  putrid  rendition,  are  only  vomited  in  cases  of  some 
anatotnico-incclwinical  change  in  tJic  intestinal  eanal,  II  stran- 
gulated licri'iu,  volTulns,  e*c.  Since  anvc  have  already  mentioned, 
yeast-fungi  are  sometimes  found  in  the  QOOtUtl  of  tfafi  ItOflmdl 
and  intestines— partly  altering  from  without,  and  partly  propa- 
gated within  the  body — it  need  excite  no  wonder  that  they  arc 
also  found  in  romfted  matter*.  Ilia  tame  may  be  said  regarding 
whose  nature  and  mode  of  OOOWnOOVj  ifoct  its  dis- 
coven   I  ir,*  ]ki\i<  i»ivrn  rUr.  to  *n   tun.iv  investigations  and 

CaeoffsionJ,  Tliis  organised  being  is  in  all  probability  identical 
with  the  algu,  McriMrmpcdia  punctata,  that  had  been  describe*!  by 
Meyen.t  »nd  with  the  (ionium  tranquilluni  et  glaucmn,  referred 
by  Ehrcnber,',;   to   the   IJarillaru*;    it  forma  smooth   plates,  con- 

i  ig  of  a  larger  or  smaller  number  of  quudrupnrlitc  cells,  which. 
range  from  l-30Uth  to  I -500th  of  ft  line  in  diameter,  are  square, 
and  rr*%cmhle  tied -up  packets ;  these  maybe  found  singly  in  the 
but  much  more  frequently  hanging  together  in 
regular  forms  in  fours,  eight*,  and  sixtcens,  so  as  to  form  larger 
surfaces.  These  alga?  are  not  characteristic  of  any  special  disease 
of  the  stomach,  either  organic  or  functional,  although  they  are 
most  Commonly  found  when  tin*  fond  has  hrm  ut.iiird  \\\t  a 
considerable  time  iu  the  stomach  before  the  vomiting  has  occurred, 
as,  for  instance,  in  cancer  of  the  stomach.  Praricfcaf,  has  frequently 
found  the  sarcina  in  the  stomach  after  death,  in  eases  in  tvhirli, 
duriiur  lifr.no  rigm  of  deranged  digestion  had  been  observed; 
indeed,  lie   even   noticed   it   in  n  dog  with  a  gnstric   fistula,  and 

-1  thai  t  on  went  on  us  regularly  and  energetically  as 

before  the  appearance  of  these  algap.     It  thus  appears  to  have 

connexion    with   any    pathological  phenomena  in  the  animal 
■ 

nee  the  sarcina  is  of  no  diagnostic  value,  since  neither  its 
production  nor  its  growth  is  dependent  upon,  or  gives  rise  to  any 
speeial  morbid  process**?. 

richs  has  studied  its  development  in  a   dog   with  n  u 
fistula;  he  observed, firatof  all, round  non-nucleated  cells, generally 

*  Bdtabunpa  MT«d,aa4  9«n>J'< «  oat    v„i.  B7,b*  430. 
t  Ksaai  R/stcsa  to  P&aassa      B& ft,  &  410. 
X  InfmnHui,  R.  S3,  Taf.3,  Kip-  *. 
i  UiberaArch.  Ikl.  10,  8.  I7i-Su«. 
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edj  but  sometime*  grouped  two  and  two,  and  ranging  fr 

1 -400th  Ui  l-300th  of  a  lint-.    Hw  nil,  vihich  M  6»t  n  tmnsnafttlt 

gradually  undergoes  a  superficial  constriction  Li;r«  •  euut, 

cro*K*i  by  ft  similar  constriction  at  rii*ht  angles;  the 

aapati  from  tin  eentn  tOwarua  the  peripl  I ITJ  ,  till,  finally,  the 

cell*  appear  to  lw  dt  0  four  equal  parts,  the  separate  squares 

ranjpns  from  1  -700th  to  1 -500th  of  a  line :  a*  each  of  thc*c  square* 

again  mbdi  he  name  manner  into  four  fresh  aounr 

original   indivi.hi.il  expend*  into  large  plates,  which  are  intersected 

it  angular  lines,  and  arc   cosily   broken   down   into  separate 

quadripartite  cells. 

Hasse  has  also  found  the  aarcina  in  evacuations  from  the 
bowels;  and  Heller*  appears  to  have  found  it  in  a  urinary  sedi- 
ment, althoBgfa  be  does  nut  seem  certain  of  iU  identity. 

Hasse  and  Koilikcr.t  Virchow,}  and  more  especially  Schloas- 

.;    haw  i ii, ritutod  accurate  chemical   inquiries  regard" 

i  .ii^in  liiinu    tif    this    body*      Virchow    found    that     the    molecule* 

aurciiui  were   not  changed   by  acetic  acid,  but  that   potash 

first   rendered   them    more  transparent,  and  subsequently  caused 

DJgntlOQ  into  amorphous  granules.      Haw  and  Kiilliker 

found  thai  exjSda  and  alkalies  only  rendered  the  amreina  |»Icrr;  thai 

it  dissolved  when  boiled  in  sulphuric  acid;  that  when  boiled  with 

hydrochloric  ueid  the  larger  parts  separated  into  smaller;  that  in  a 

hot  solution  of  potash  the  contents  partially  dissolved,  leaving  a 

•I'-ioii;  and  finally,  thai   the  aBrtirta,  after  being  treated 

with  sulphuric  acid,  was  only  coloured  yellow  by  iodine,  but  that, 

at  a  glowing  heat,  it  was  perfectly  destroyed.    The  conclusions  of 

bergdr   w.mv,  that   the   surcina  was    unaffected    by    water, 

ml iid,  ether,  .-mil   the    fats    as  well    as  the  volatile  oil*,  and   that 

neither  organic  nor  dilute  mineral  acids  apparently  acU-d  on  it. 
Whan  treated  with  iodine  and  sulphuric  acid,  in  order  to  teat  for 
cellulose  (affording  tO  Mulder's  method),  it  exhibited  no  blue  Or 
greenish  colour ;  concent  rated  sulphuric  acid  decoloriacd  the  sar- 
cina,  and  rendered  it  very  transparent!  the  interspaces  between 
the  L*n  v  :  i  ,     became  swollen,  and,  on  the  addition  of  water, 

the  larger  broke  into  smaller  parts.  When  the  action  waa  pro- 
longed, it  entirely  diasoived]  many  wire  rendered  yellow  by  nitric 
atad,  'jtiK,  hwtwefi  when    they  had  been   previously  treated  with 

*  \rr\i.  f,  pl.ru.  u.  pstb.  Cbom.     ltd.  4, 8.  SOB,  Taf.  I,  fig,  & 
t   U  i  ZUrchcr  nntarf.  Qtxdlach.    1047.    &  Qfl. 

T  Arrh.  f  path.  Aunt.     tfc).  l,s  :n;i. 
I  Arch,  f.  phys.  Ueilk.  Dd.  6,  S.  747 -7«. 
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a  rotation  of  hence  they  appeared,  at  ill  events  in  part  to 

contain  a  protein  like  constituent  Bot»  on  the  other  hand, 
Schlossberfcer  could  not  obtain  a  blue  colour  with  hydrochloric 
acid;  indeed,  In-  .  :,t    dtiuUit   vhotbet   tfaaTI    i,    WUJ 

rence  h. ■•  iq  capsule  and  the  oontentBj  although  Hasse 

and    Knl/.icr    believe    that    thvy   had    proved,  both   by    hydro- 
chloric   acid  and    hy  potash,   that  a   difference   edited,     Oiinvtii.? 
potssli  roust?*  thtf   &arcina,   or  at  all    t-vr-nts  its  hit  -yi    it;' 
to  swell.     The  aarcina  is  unaffected  by  alcoholic  and   acid  £cr- 
Dientation. 

Far  more  amenable  t(.  chemical  investigation,  and  of  more 
physiological  interest,  are  the  (generally)  fluid  materials  which  are 
sometime*  vomited  in  theJMmg  state  ,  as,  for  instance,  in  chronic 
catarrh  of  the  stomach,  in  the  round  (perforating  ulcer,  and  in 
cancer  of  rlie  stomach.  Although  tho  invest  i gati on  ")'  Mich 
secretions  is  indispensable  to  a  right  comprehension  of  the  nature 
of  the  substances  which,  mixed  with  food,  arc  usually  vomited,  we 
hare  as  pel  only  fan  analjeea  of  these  gastric  and  intestinal  scenv 
tkw»*  dSiGbuged  bj  the  mouth,  and  still  hw  bo  which  tin* 
diagnosis  of  the  disease  has  been  established.  Thus,  for  instance, 
watcrbTaflh(pyrn*i"0  has  excite!  the  attention  of  physicians,  and  the 
rooiitcd  matter  has  been  analysed,  and,  on  one  occasion,  the  fluid 
has  been  found  alkaline,  and  on  another  strongly  acid,  without  any 
regard  to  the  pathologioo-obeinice]  process.  Frerichs*  has  here 
aLwj  opened  the  path  tor  Further  inquiry]  he  hai  ainwifainnd  hhntj 
in  many  forms  of  gastric  disease,  as,  fur  instance,  in  the  chronic 
gastric  catarrh  of  drunkard**,  and  sometimes  in  aanoef  and  round 

orating)  ulcer  of  the  stomach,  the  salivary  glands  are  cou- 
sensuolly  irritated,  and  accrete  an  abundance  of  saliva,  which  accu- 
mulate* in  the  stomach,  and  finally  induces  vomiting.  In  such  easel 
the  vomited  fluids  present  all  the  character*  of  saliva;  they 
arc  in  most  cases  alkaline,  often  however  neutral,  rarely  acid, 
contained  a  larye  quantity  of  the  sulphocvnmdcs,  and,  under  the 
requisite  conditions,  converted  starch  very  rapidly  into  sugar. 

These  fluids  were  found   by  French*   to  be   slightly  turbid  in 

consequence  of  the  presence  of  epithelium  ami  Eat  globules;  their 

density  varied  from  1*00-1  to  1*007,  and  they  contained  from  0*479 

to  C68&J   of  solid  constituents J  the   application  of  heat  did  not 

i   increase  their   turbidity;  tin*   addition   of  alcohol   caused  a 

i ration  of  white  flocculi,  which  possessed  the  metamorphic 
power  on  starch  in  a  high  degree;  the  watery  solution  of  their 

•  Op.eit. 
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alcoholic  extract*  nwiimrd  *  rlaTk  blond-red  tint  with  Use  |>er -salts 
of  iron.  Similar  kinds  of  alkaline  vomited  fluids  have  been 
examined  by  Wright,  Nojbc,*  and  Hird.t 

very  often  observe  a  fluid,  wsterr,  toasted  matter 
with  a  strong  acid  reaction ;  it  occur*  in  "the  round  (perfo- 
rntini*)  eostrin  ulcers  and  probably  also  in  nervous  spasm  of  ibf 
Stomal]  (if  such  a  thing  actually  exist).  Unfortunately  the** 
fluids  baVB  Wen  examined  with  so  little  care,  that  even  if  lactic, 
butyric,  or  acetic  acid  has  been  actually  recognized  in  them  snth 
chemical  certainty,  it  has  not  been  daj  |  tad  whether  the  excess  of 
acid  ll  produced  in  thfl  same  way  as  in  softening  of  the  Ktomaeli  in 
children  (EtaaaaVr)  by  the  rapid  fermentation  of  portions  of  amy- 
laceous or  sugar-forming  food  retained  in  llie  atom-":  >.  at  whether 
i!  li.i.  accumulated  in  the  stomach  in  consequence  of  an  abnormal 
kwi  from  the  gastric  glands. 
The  fluids  of  this  class  thnt  h«ivc  been  most  frequently  analysed 
nrc  the  rict-watcr  matters  vomited  in  cholera;  both  in  their  phy- 
sical and  in  their  chemical  properties  they  are  almost  perfectly 
iumI  uitli  the  matters  ciftrn  vinuiicd  in  anemia;  they  are 
iiMiully  of  a  faint,  sickly  odour,  and  their  reaction  tuny  be  either 
acid,  neutral,  or  alkaline;  on  standing*  they  deposit  greyish 
white  flakes,  consisting  of  epithelial  structure*  or  intestinal 
mucus,  while  the  fluid  above  appears  clear  and  yellowish.  V. 
the  exeeptlOil  of  fttj  beautiful  groups  of  cylindrical  epithelium, 
we  find  in  these  fluids  only  fev  matters*  bat,  on  the  other 

baud,  ili"\  fc.ntain  a  relatively  In'-'  imounl  of  inorganic  salts,  and 
capeeinlly  of  chloride  of  sodium,  with  a  small  quantity  of  alkaline 
MUphatas,  It  entirely  depends  upon  tlic  stage  of  the  disease 
whether  the  final  U  acid  or  alkaline;  for  a  short  time  after  the 
beginning  of  the  disease  the  vomited  matter  is  acid,  and  1  found 
in  it  (as  Hermann  J  had  done)  botl  ric  and  tfletio  acids,  (and  mcfaee- 
tonic  acid  was  also   very  probably  present.)      Wheat]  ^an- 

taincd  no  remains  of  food,  but  resembled  rice-water,  and  was  acid 
or  neutral,  1  constantly  found  urea,  and  can  thus  confirm  the  ob- 
servations of  Schmidt. §  If,  OH  thl  other  hand,  the  disease  was 
further  advanced,  und  the  cerebral  symptoms  accompanying 
uraemia  had  set  in,  and  if  vomiting  now  came  on,  salts  of  am- 
monia, and  es|»ecially  the  carbonate  were  found,  and  hence  the  fluid 
had    an   alkaline    miction.     Albumen    occurs   only   in   very  small 

*  Med.  CorrmponsbL  rli.  u.  went  ph.    Acr7.tr,  1S44.  Na.  U 

t  load.  Med.  Go*.     Vol.  20, p.  378,  uidVoL  30,  p.  031 . 

t  Fogg.  Aan.  Bd.  23,  *s  ICO.       $  CUnUttvriiiik  dcr  Cholera,  u.  s.  w,  S.  7*. 
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quantities  when  the  fluid  U  acid,  but  in  larger  quantities  when  there 
18  an  alkaline  reaction. 

Thn  specific  gravity  of  these  fluicLi  raries  from  1"0£I  to 
1*007]  '■"*>  contain  from  CM  luOf!;.;  of  \nlid  constituent*,  of  which 
more  than  half  are  often  inorganic.  (VVitt*tock,#  Malder,f 
AndraI>J  A.Taylor,}  Beequerel,||  Gulerbock>5f  Schmidt). 

The  albumen,  regarding  whose  presence  or  absence  in  the 
cholera-dejections  there  has  been  no  mueh  dim  mil  HI.  f  »■  JftlMlH  J 
only  be  recognised  by  the  aid  of  hydrochloratc  of  ammonia,  or,  if 
the  reaction  of  die  fluid  In;  alkaline,  by  its  nrutniliv.iitioTi. 

Miliary  matUrs  are  contained  in  the  vomited  matters  under 
very  different  conditions.  We  most  commonly  tind  biliary  matters 
vomited  simultaneously  with  the  remains  of  food  ;  and,  by  a  care- 
ful chemical  examination,  tin-  biliary  acids  may  be  dete.-trd  by 
Pcttenkofcr's  teat  in  rao»t  substances  discharged  by  vomiting; 
it  it  also  easy  to  understand  how  the  contents  of  the  small 
intestine,  including  the  CDnStttUflDtS  of  the  bile,  arc  ejected  by 
anlipcmtaitit:  motaOBi  Wr  toicft  with  larger  quantities  of  bill 
mixed  with  slight  remnants  of  food  or  only  with  gastric  juice  and 
saliva,  in  the  matters  vomited  in  inflammatory  condition*  of  the 
abdominal  organs,  especially  of  the  peritoneum,  as  well  as  Sn 
cerebral  affections  of  an  inflammatory  nature;  the  vomited  mutter 
is  then  of  a  grass-green,  or  verdigris  colour  (vomit  us  arruginosus). 
The  green  colour  of  these  fluids  is  dependent  on  the  green  modi- 
fication of  the  bile-pigment,  which  is  induced  by  the  action  of  the 
free  acid  of  the  gastric  juice  On  the  brown  pigment:  the  fluid 
has  generally  a  strong  acid  reaction,  and  on  the  addition  of  sul- 
phuric with  an  udmixture  of  nitric  acid,  or  of  the  latter  acid  alone, 
exhibit*  the  most  beautiful  changes  of  colour  peculiar  to  the  hile- 
pigment.  It  usually  contains  no  substance  coAgulablc  by  heat* 
but  saliva  is  present,  as,  at  least,  may  be  inferred  from  the  cir- 
cumstance that  sulphucyanides  may  be  detected  in  the  alcoholic 
extract.  As  in  all  vomited  nutters,  we  here  find  pavement  a\m\ 
cylindrical  epithelium  and  fat-globules,  in  addition  to  saliva;  the 
fat-globule*  in  thir.  case,  when  examined  under  the  microscope, 
usually  exhibit  a  green  colour,  from  the  presence  of  cholepyrrli 

>()/  oamMhp  may,  as  is  well  known,  be  ■wniMaUd  with  very 
various  conditions.  The  blood  is  often  still  fluid  and  of  a  tolerably 
bright  colour  when  it  is  ejected  very  soon  after  its  escape  from 

*  I'ogg.  Aim.  I  hi  34,  8,  035. 

t    Nnuui  an  ■  Arclaf.     D.  1,  it.  I,  1UKJ. 

J  iHz.  mdd.     1647,  p.  CM.  §  Chew.  Gaz.     HUB,  p.  Off. 

|  Awb  gen.  4tM«.4tWrT  21,  p.  Iff*. 
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the  vessels;  hut  roost  commonly  it  is  of  a  dark  bronn  red  colour, 
coagulated,  and  mixed  r.r.U  ftaguBftti  of  food.  In  capillary 
gastric  haemorrhage,  which  may  take  it*  origin  in  van  cms  diseased 
condition*,  as,  for  d   (perforating  ulcer  of  the 

stomach,  in  gastric  cancer,  in  hemorrhagic  erosion*  of  the  mucosa 
membrane  of  the  stomach,  and  in  disturbance*  in  the  circulation  in 
the  spleen  and  liver,  the  blood  is  retained  for  a  longer  time  in  the 
stomach,  anil  we  then  have  the  blown  or  black  vomitus,  laving 
the  colour  of  chocolate  or  resembling  corTcc-fiTouniss,  to  which  the 
earlier  pathologists  attached  so  much  importance.  The  remains  <4 
blood-coqiusetrs  arv  aluays  to  l>e  found  on  examir.ii  ::  thai 
vomitus  with  the  microscope.  Any  one  not  trusting  to  his  powers 
as  a  snicrnacopiat,  may  cosily  obtain  a  red  fluid  by  heating  the  dried 
mass  with  ontajniof  sulphuric  acid,  in  which  the  presence 

of  hromatin  is  indicated  not  merely  by  the  general  character  of  it* 
solid  residue,  but  also  by  the  abundance  of  iron  in  the  latter.  Fat- 
glob-ulcs,  epithelial  structures,  &c.,  are  also  found  in  these  mai—t 

Sugar  has  very  often  been  found  in  vomited  matters: 
MavGragQlV*  Polli.t  and,  more  recently,  ScharUu,;  have  found  it 
in  the  contents  of  the  stomachs  of  diabetic  patients ;  two  ol 
tions  made  by  Krenchs,§  appear  to  Q  nfinn  these  observations ; 
for  In  the  matters  vomited  by  dbbtd  |  attatti  after  the  adm 
tratiun  of  an  emetic,  he  (band  a  lar^e  quantity  of  sugar,  but 
dextrin.  It  was  also  Worthy  of  remark  that  notwithstanding  the 
ni'Mfjilitation  of  the  acid  vomited  matters,  no  lactic  fermentation 
could  he  induced. 

Pnsricha  befievM  thai  thii  experiment  throws  some  light  on 
the  patbogenaoa  of  diabetes.  Although  this  indication,  if  it  turn 
Dot  to  he  constantly  exhibited,  should  undoubtedly  not  be  ovcr- 
lOflfcfri,  yet  we  still  think  that  the  proximate  and  essential  cause  of 
lii.t  ii-',--.  i«  hardly  hi  be  sunt},!  in  the  f/rima  //■-■  far  :n  t!** 
normal  condition,  starch  is  converted  into  sugar  in  the  .stomach, 
and  sugar  is  found  in  the  blood ;  moreover,  augur  is  formed  in  the 
in.  i  thai  li  tu«uy,it  U  not  only  found  therein,  as  Bernard  awerta, 
:.ni.  aa  I  bat*  observed, far  more  sugar  proceeds  from  u»e  liver 
through  the  hepatic  veins,  than  is  conveyed  to  it  through  the  portal 
vein  and  the  hepatic  artery;  hence,  for  the  present,  it  seems  more 
correct  to  assume  with  C.  Schmidt,  that  in  diabetes  the  con\ 

M-NMV4'  fbrnrataon  of  die  rag&r  is  impeded.  Moreover,  it 
need  not  excite  our  wonder  that  a  large  quantity  uf  sugar  is  found 
m  the  contents  oi  the  stomachs  of  diabetic  patients,  since  there  is 

•  food.  Med.  Ga*.     May,  IU37.  f  Ouiudel  Aiiimli  buivcr*,     1539. 

t  Zuekerbanuulir.     lfcrlia,  1840.         {  Op,  cit.  D.  104. 
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no  improbability  in  the  supposition  that  sugar  is  also  separated  by 
the  gastric  glands  as  well  at  by  the  salivary  glands  from  the 
diabetic  blood. 

Kasse*  has  observed  a  remarkable  cmo  in  which  large  quanti- 
ties of  fat  were  vomited.  No  evidence  could  be  adduced  to  show 
tlwt  the  fat  had  bam  introduced  from  without  into  the  trtomni-li. 

Although  the  general  character  of  thfl  xui'ul  rrrrrmrnts  in  ihc 
normal  state  must  l>c  sufficiently  obviou*,  fpnn  \U<-  above  sketch 
of  the  change*  which  the  individual  substances  undergo  in  the 
intestinal  cum!  till  they  reach  the  rectum,  we  must  return  to  the 
subject  for  the  purpose  of  oonflidtlinj  the  pathological  relations  of 
the  intestinal  excretions.  Important  as  is  the  investigation  of  this 
subject  for  physiologists,  and  especially  for  physicians,  our  inves- 
tigation*  regarding   it  are  as   yet   few   and  of  doubtful   UBVfKJi 

The  analysis  of  the  solid  excrements  Is,  however,  attended  with 

many  difficulties,  and  is  so  disgusting  a  task,  that  we  rind  it 
exciting  the  complain ta  even  of  a  Bcrzclius.  Putting  out  of  the 
meatioii  the  repugnance  which  must  bo  overcome  before  we  can 
handle  and  apply  heat  to  such  matters,  the  extreme  varieties  which 
the  excrement*  present  according  to  the  nature  of  the  food  that 
has  been  taken,  and  the  great  fteility  with  which  dc  ;tiou 

extends  in  such  masses,  wp  arc  hindered  from  making  a  tolerably 
correct  analysis,  by  the  circumstance  that  all  solutions  pass  in  a 
turbid  state  through  the  filter,  and  that  the  decomposed  biliary 
constituents  distribute  themselves  through  all  menstrua,  to  that 
ue  ran  not  readily  extract  a  substance  to  which  some  decomposed 
bile-pigment  or  putrid  biliary  matter  does  Dot  adln 

An  adult  male,  in  a  state  of  health,  living  on  a  mixed  diet, 
usually  discharge*  in  the  course  of  twenty-foot  hours  from  120  to 
!80  grammes  uf  semi-solid  brown  masses,  whose  unpleasant  odour 
seems  from  Valentin's  experiments  to  be  far  more  dependent  on 
decomposed  constituents  of  the  bile  than  on  the  remains  of  the 
food.  These  masses  contain  about  25  ft  of  solid  constituents,  so 
that  from  30  to  45  grammes  of  solid  dry  matter  are  daily  carried 
off  in  the  intestinal  evacuations  of  a  healthy  man  living  on  a 
mixed  die 

As,  In  our  remarks  on  the  contents  of  the  togt  IntuBtntj  wo 
Ian*  at  the  wnfl  time  oonaiderod  the  runstiiurni*  of  the  faces, 
we  now  proceed  to  point  out  the  difference^  w  hn:h  the  cxcrcmenta 
present  under  special  physiological  and  pathological  conditions. 

It  is  almost  unneressnry  to  introduce  fthfl  n-mark  tlmt  indU 
•  Med.  ComsvonaU.  rh.  a.  waitph.    Aerste,  IM4,  Nr.  U. 
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gestjble  fragment*  of  food,  as  vegetable  ©eUolar  tissue,  tendons 
skin.  Ar.t  occur  in  the  faces  in  varying  quantities*  according  to 
the  nature  of  the  food,  and  that  the  amount  of  undecotnposed  bile 
b  found,  is  proportional  to  the  rapidity  with  which  tbe  foot" 
pusses  through  the  intestinal  canal.  The  exanun.il ion  or'  the  pro- 
perties of  the  meconium  and  of  the  intestinal  contents  of  tiie  firto* 
generally,  is  a  subject  of  more  importance. 

Accord  irt£  to  my  experience.  tl»c  small  intestine  of  the  Aawo 
frrtu*,  touwtn  /A#  #?A  enrf  «-rfs  month,  always  contain*  a 
bright  yelluw  nuns,  which  is  either  neutral  Dl  fall  Uy  acid;  it* 
ethereal  extract  consist*  of  margaric  and  oleic  acids  and  sapoca- 
fiahlc  fat,  and  when  treated  with  sulphuric  acid  and  sugar,  oory 
very  gradually  yields  a  purple  colour;  in  the  alcoholic  extract 
we  may  recognise  txumrhedatr  of  stala,  (partly  by  its  rthv 
tions  towards  the  salts  of  lead,  acids,  and  alkalies,  and  partly  by 
the  formation  of  sulphuric  acid  when  treated  with  potash  and 
nitric  acid,)  bile-piirrnent,  (although  tiot  always  to  be  detrctod  by 
:'!(],;  and  the  chlorides  of  sodium  and  potassium.  Roiliag 
alcohol  extract*  from  the  mass,  which  is  insoluble  in  the  cold  floai, 
a  whttttW  which  separates  on  cooling,  and  in  its  further  reactions 
is  similar  to  casein  or  albuminate  of  soda ;  the  watery  extract 
contains  u  substance  prccipitable  oidy  In*  tannic  acid  (unaifceted 
by  neutral  or  basic  salts  of  lead  or  silver),  and  presents  traces  of 
alkaline  sulphates.  By  far  the  jrrcatest  part  of  the  solid  materials 
in  these  eases  (from  89  to  96J  of  the  dry  residue)  eon^ 
insolulili'  iii.tiir,  namely,  of  epithelial  structures  and  mucus. 

Thc  contents  of  the  large  intestine  of  the  fatus  in  and  after  the 
seventh  month,  are  almost  perfectly  similar  to  tbe  mecoflawa 
discharged  after  birth ;  they  constitute  dark-coloured,  brownish 
green,  almo«r  Mark,  tolerably  compact  masses  devoid  of  odoWi 
and  without  any  very  well-marked  taste,  but  having  ■ 
tendency  to  decomposition  (as  also  has  been  observed  by  Hofte)-* 
at  an  ordinary  temperature  thin  substance  has,  in  the  course  si 
lui'ury-liint  botrr%  converted  spirit  of  78**»2  into  acetic  acid.  As 
a  general  rule,  I  have  found  the  contents  of  the  Urge  intestine,  as 
well  as  the  meconium,  acid;  occasionally,  however*  they  arc  neutral; 
under  the  microscope  ihe  masses  are  found  to  consist  essentially  uf 
epithelium  and  mucus-corpuscles,  the  epithelium  presenting  abean- 
tiful  grMn  tint ;  ether  extracts  a  tolerably  large  quantity  of  fat,  in 
which,  by  careful  evaporation,  the  most  beautiful  tablets  of  chotrs- 
terin  may  be  perceived;  the  alcoholic  extract  forms  a  greasy 
*  Chem.  u.  Mikrcak.    a  Auf.  6.  ft). 
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blackish  broirn  musn,  which  under  the  microscope  exhibit*  no 
trace  of  crystallization;  no  diatinct  reaction  cither  of  the  biliary 
•ciiia  (hj  the  sulphuric  seid  and  sugar  test)  or  of  bile-pigment  (by 
nitric  acid)  could  be  obtained.  The  watery  extract,  even  when 
obtained  before  the  substance  hud  been  treated  with  alcohol  and 
ether,  contains  no  substance  which  is  coacjulnblc  or  precipiuble 
by  acetk-  arid;  it  conuuna,  however,  a  nitrogenous  body  pw  i|-i- 
table  by  tannic  acid  but  not  by  metallic  salts ;  and  it  yields  no 
trace  of  sulphates. 

The  bright  yellow,  semi-fluid  excrements  of  infants  at  the  breast 
contain,  as  was  shown  by  Simon,*  a  very  hirer  amount  of  fat, 
which  may  naturally  lie  referred  to  the  milk,  besides  much 
oxcuUted  but  undigested  casein;  the  nlcoholic  extract,  when 
treated  with  a  mixture  of  sulphuric  and  nitric  acid,  generally  jnves 
the  well-known  changes  of  colour  indicative  of  cholcpynhiii ;  and 
Ptttcnkofcr's  test  applied  to  this  extract  usually  demonstrates  the 
presence  of  the  biliary  acids.  Epithelial  structures  abound  in 
these  excrements. 

I.iebig  some  year*  ago  made  the  remark  that  the  solid  excre- 
ment* contain  only  a  si  null  amount  of  soluble  salts;  1  found  only 
93D678  of  soluble  salts  in  the  ash  of  normal  human  excrement; 

imann,t  on  the  other  hand,  found  30'5«X  (after  an  abundant 
animal  diet),  and  Porter}  3l*5NJ  ;  the  latter  chemist  found  that  in 
dried  normal  QXCTOBMDtfl  generally  there  arc  contained,  on  an 
average,  €'61*2  of  mineral  substances.  The  aah  of  human  frecee 
contains,  according  to  Klcitmann,  SfJ-ySJt,  and,  according  to  Porter, 
M"05£  of  phosphoric  acid  In  combination  with  alkalies  or  earths, 
the  acid  being  combined  with  three  atoms  of  be**!  tiic  former 
found  only  1*13  J  of  sulphuric  acid,  the  latter  .11. s| ;  it  i*  sin^ulur 
that  in  the  analyses  of  both  these  chemists,  the  pntimli  pre- 
ponderate* in  an  extraordinary  degree  over  the  soda  ;  if  we  deduct 
the  chloride  of  sodium  from  the  soluble  couMituent*  of  the  ash, 
the  ratio  of  the  soda  to  the  potash  in  the  ash  is  1 :  40,  according  to 
Kleitmnnn,  while  it  is  only  1  I  Pi  according  to  Porter  s—  a  difference 
wliirh  depende  upon  the  nature  of  the  food.  Beraelius  first 
directed  attention  to  the  fact  that  more  lime  than  magnesia  must 
be  absorbed  in  the  intestine,  since  we  find  in  the  solid  excrements 
leas  lime  and  relatively  more  magnesia  than  in  the  iu<id  Thai  has 
been   taken;  while  the  ratio  of  the  lime  to  the  mnjoirsia   in   the 

L"  Had  <  hem.    Dd.  S,  8.  4UU   (or  Vol.  2,  p.  IW1),  of  the-  KnKlinb  iiaaaUticu]. 
♦    Pcifjr.   Ann.     Ik).  7fl,  K  U«. 
t  Ann.  d.  Ch.  u.  rharm.    lid.  71,  S.  iw-IU. 
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varies  according  to  the  nature  U  the  food,  there  is  always  r. 
relative  excess  nf  magnesia.  In  100  parts  tif  ash  Flritnunm  found 
21-36  of  lime  with  10-67  of  magnesia,  and  Porter  MM6  of  lirae 
with  lo-o4  of  magnesia.  Hence  Uic  ratio  of  the  tnagtiewa  lo  the 
lime   in  the  excrement*  h  M  I  :  S  or  2\.     Alkaline  chloride* 

io  excretijents  in  very  small  quantity  (from  1 
Imt  rnrbonatcs  are  always  present  in  the  ash.     Bcrzcjius  obscrte* 
that  annd   is  always  mixed  with  the  excrements,  and   both   Flat- 
maun  and  Porter  have  repeatedly  noticed  the  same  faet. 

The  nil  of  tbe  dung  of  htrbirvrvuM  anututls  (Uic  OOW,  the  aluecfs 
and  the  horse)  has  been  analysed  by  Rogers,*  and,  in  essential 
.  is  the  same  **  that  of  human  excrement.  It  contains  snore 
xilicn  and  sand,  hut  that  is  easily  acvt-iunted  tor.  It  i«  worthy  (if 
i.  in  irk  that  lingers  found  scarcely  miy  traces  nf  alkaline  car- 
l>onates  in  these  ashes. 

Very  aalul/ic  satta  only  enter  into  the  solid  excrements  in  larje 
quantity,  ulit-n  they  excite  diarrhoea;  Lavenoi  and  Millnnt  have 
obtained  this  result  with  aulpliatc  ■■■    ><■  hi  nf  |Hitasli, 

and  1  have  done  so  with  phosphate  of  soda. 

The  presence  of  crystals  of  photphalc.  of  ammonia  and  magnttk 
in  human  frece*,  was  for  a  time  regarded  as  a  sign  of  a  grave 
disease,  nan  iris    typhus;   pathologists  are.  lnmcver,  iww   generally 
of  opinion   that   such   is   by  no  means   the  case,  and   that  these 
crystals  often  occur  in  perfectly  normal  evacuations,  although  st 
is  only  under  specially  favouring  condition*  that  they  arc 
in  large  quantity.     It  cannot,  however,  be  denied  thai,  in  • 
diseases  of  the  intestinal   canal,  in   which   the   secretions  and  las 
contents  of  the  bowels  arc  especially  prone  to   decompnsii. 
In    typhus,  cholern,  nnd  certain   forms  of  dysenteiy,   these   triple 
pbosphatai  arO  found  in   an   extraordinary  quantity,  on  examining 
memdona  by  means  of  the  microscope. 

U'e  have  already  pointed  out  that,  in  all  eases  in  which  ths 
bod  passes  mure  rapidly  than  usual  through  the  int.  anal,  a 

larger  quantity  of  uitfh'ttiHijHtsni  fnlt  ix  always  found  ;  twitCO  this  i» 

Mt  after  the  use  of  saline  and  acrid  purgatives,  and  in  the 
simplest  forms  of  eatarrlial  diarrhoea,  a*  PettenkofcrJ  hiraseif 
prnvrd.     That  in  jaundice,  dependent  on  occlusion  of  the  eotlHftOV 

dnot,  aval  the  products   of  the   decomposition   of  tin 
should  not  occur  in  the  stools,  is  a  fact  scarcely  requiring  m« 

»  Aim.  i\.  i  b  n,  Phsrm.    ltd.  6-\  S.  n.vik*. 
t  Ann.  dc  Chiiu.  ct  «ic  riiva.     T.  12,  p.  I  KG. 
t  Auu.  «J.  Gfc,  D,  l'liiinn.    lid.  A3,  8.  W. 


GMKN    STOOLS. 


145 


excrements  W  mch  C*ses    are   of  a   dirty  whir*:*h    grey  ml 

it!  develop  a  I  i  y,  put  lid  odour;   in  other  respects 

ley  do  not  essentially  differ  from  normal  fscccs, 
A  green  coloration  of  the  txcrtnrnf*  was  family,  an  J  for  a 
time,   regarded  as   a  sign  of  the   presence   of  bile;   [atfc 
!ver,  it.%  presence  in  green  stools   h«l  been  alto  ii! ICO    6l 
caeca  are  certainly  only  few  m  winch   the  green  OOlotU  <>f  the 
depend*  on  the  admixture  of  itnpcrte.-tK  metamorphose!  bile- 
li^mmr.  and  are  almost  entirely]  0  ftie  condition   of  true 

lycholia,  which  rarely  occurs  in  adults,  but  i*  ordinarily  present 
iderttjt  nnynatomiru     In   these  case*  the  cholcpyrrhin,  in  con- 
lence   of  the  predominance  of  free   acid,   appears  to   be 
in  the  Intestine  only  into  that  modification  of  the  pigment 
ire  term  bitirerdin.     On  adding  nitric  acid  to  the  atcoboui 
of  these   stools,  we  obtain   the   ordinary  reaction  of   ball 
pigment,  and  with  concentrated  sulphuric  acid  and  sugar  we  obtain 
bulsoations  nf  the  presence  of  the  resinous  adds,  so  that  no  doubt 
remain  regarding  the  abundant  existence  of  nhnii.\t  untlui 
le  in  these  stools. 
Every  one  is  acquainted  with  the  appearance  of  the  jr/ase- 
ntools.  which  so  frequently  fijtmr  (ho  attminiotratifjn  f>f 
tomel.     There  have  been  many  experiments,  but  fur  more  bOO- 
troTeminl  diaOttwiopj3  in  reference  to  this  coloration.     My  OWB 
investigations  lend  to  the   following  conclusions: — After  calomel 
has  been  taken,  we  always  find  mercury  in  lot  itookp  whether  : 
be  grrrn,  or  black,  or  of  thcif  ordinary  colour;  tliis  had  pveriousl* 
bcendUt  hbliahed  In  Hermann,*1  and  even  more  strongly  by 

Merklcin.f   IloftV  viae  convinced  himself  of  the  presence- of 

mercury  In  the  focoa  in  these  cases.   The  sulphide  of  mercury  may 
■efhttated,  by  rinsing,  from  the  evacuation,  when  stirred  in  water, 
is  Merklein  was  the  first  to  observe,  and  its  chemical  nature  may  bo 
very  easily  recognised ;  tlic  dark  colour  of  the  sulphide  of  mer- 

Whcn  ti:u-K  roiiim  nulod      i'.;    certainly,  liki'  sulphide  of  iron, 

ivc:  ri*e  to  a  light,  grn-ii  mlour  with  animal  iu&stancea,  and  i^|»e- 
ially  with  the  yellow  bilc-pigmcnl ;  indeed,  powdered  calomel,  when 
riturated  with  yellowish  brown  excrements,  cause*  them,  according 
Hermann,  to  assume  a  greenish  colour.     Bat»  notwttlialannV 

tog  these   farts,  we  should  nut   deny  the   |>n--nnr   of  abnost   un- 
Jiatigcd  bile  in  calomel  stooK  In  m  may  with  facility  recognise 

*  Ite  raiinniltiiK  dimum  ivtlomi'llw,  Sec.     Hu*.  in»ug.     HaunifD.  1X30. 
t   t 'obfT  die  fp-unvD  StUMc  oacl>  dem  *'•  iHWlhs  «1<* Calomels  Im  typfcfan 
PWber.     Insugumlabhandlg.     MUuchcii.     1542. 
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the  presence  of  b;!  mil  of  die  rcaiaaei 

biliary  acids,  by  PcUenUnVr*  test,  in  the  akobotic  extract 
when  carefully  prepared  ;  m  .;ract  mar  usually  be  obtained 

in  considerable  quantity.      Rrery  one  uarlf  analyses  such 

stools   is,  at    oik   81  J   to  the   subjects  '.um  llut  * 

part  of  the  c;rccn  an  J  liijht   colour  may  be  dap 
pigment.     To  tins  u-e  mutt  add  thnt  Bucldieim*   baa 
DUUVUJOtd  hzmaelf  by  experiment*  mi  dog*,  pi  irtil 

:>iu  opening*  I  mode  according:  rr1* 

me]  between  the  gall*Uaddet  and  the  external  alxiomind 
walls,  tbat  the  administration  of  calomel  actually  cause*  aa 
increased  secretion  of  bile, as  well  u  a  more  abundant  secretion  af 
-/cover,  tbc  administration  of  Calomel  Is  aOiOCtuats 
not  followed  l'v  green  stools  (and  this  is  not  rery  unfrctjucntiytbe 
case),  the.  evacuations  eithor  rata  rmal  colour,  or  pre- 

senting the  rhararfcri.\t.ic*  0*  aptCJta   morbid   prncsseses,  tins  tnuit 

«  regarded  as  presenting  an  argument  sgaiael  Mcrkleiift  riew; 
for  it  is  obvious  that,  when  tbc  intestinal  canal  is  in  an  ab- 
lins conditions  may  not  always  be  present  whjch  are  requisite 
for  fli  (in   of  sulphide   of  mercury.     On   the  other  Iwnd, 

this  is  as  little  in  opposition  to  the  view  Uiat  the  bikc-ptgiaeal 
takes  part  in  the  coloration,  since  there  sre  varioce  concbtsaM 
under  winch  the  action  of  cal  U  U  I  on  the  hepatic  secretion 

In;  modified  and  entirely  el  I  i  i.     I 

The  case  is  altogether  different  with  the  dark*  often  blacl, 
frequently  also  jjrecn  coloured  stools,  v.  ir  after  the 

foogad  use  of  preparations  uf  iron,  or  chohjUutt   mineral  aval 
especially  such   as  contain  sulphate  of    sod  »iwt* 

piot*iM*!c  of  nun.     Keialeiit*  was  the  \'\.  I  ;i'.  the  p 

colour  of  these  excrement*  ww  due  to  sulphide  of  iron ;  his 
error  was  that  he  ascribed  the  colour  to  the  bisulphide,  Wing 
astray  bf  Aa  analogy  with  the  formation  of  prismatic  iron 

p   (sprnr  pyriteaj  which,  x*  a  well  known,  is   prtxlu> 
atajrnating  writers,  when  organic  substances  undergo  putreasctioa 
in  the  presence  of  the  oxides  of  iron  and  alkaline  sulphates.    In 
three  cases  in  which  I  analysed  tie  crccn     i.  1  hlack  e*> 
persons  who  tor  a  long  time  had  taken  the   Maricfihad  wa1 
their   aoatfoe    IJ  found  3*16\3fc   1*0398,  and    l-li        of  proto- 
RUlphldC  00  Iron  In  the  dry  residue  of  the  pulpy  stools. 

•   in  ■    ■ 

r  WaUhart  u.  AauaaaJi  Joaievf.  CW.  Th,  9, 8.  IW- 

Z  GuKlittuWiiarcabcr.    Bd.  3,8.  42. 


GUSM   STOOLS. 


147 


The  watery  extract  of  these  excrements  contained  much  ml- 
ate  of  pn*o\:  ii,  which  sccnicd  to  increase  hi  proportion 

the    length    of   time   daring  which    they   were    digests  I 
ter  and  pxjkmwtiI  tu  Use  air.     TU*  rc-viilur  of  i!i >■-,■  I  LCI 
ich    was  insoluble  in  natcr,  alcohol,  and  other,  developed  su!- 
BfWttad  hydrogen  when  treated  with  hydrochloric  eeid,  and  tiio 
id  filtered  rluid  gave  distinct  indication*  uf  iron  niih  .ill  the 
inaxy    reagents.      I    DOW    tenanted    the  rendoe    insolaU 

,  alcohol,  and  ether,  into  tijr rr  parts |  from  one   i  extracted 
iron  with  hydrochloric  acid,  treated  the  solution  with 
determined  the  peroxide  of  iron  quantitatively  by  precipitating 
r'lth    caustic  nmmonia ;  the  scrum!   part   1   treutcil   *itli    aqua 
and    determined    the    iron    and     sulphuric    and    lion 
solution  ;  while  1  incinerated  the   third   pnrt  with  ciirbounte 
nitrate  of  fto*ln :  by  these  means  1   found  that   the   iron   stood  to 
the  sulphur  in  about  the  ratio  of  28  :  16,  which  obviously  corre- 
sponds to  the  |  n  tosolphido. 

It  ha*  h.  tod  whether  the  sulphide  of  iron,  even  in  the 

Mate  of  finest  comminution,  can  give  rac  to  a  jr,reen  colour ;  but 

tire  may  vrry  easily  convince  ourselves  on  tins  poini 
proto-ult   of  iron    U>  albumen,  dissolving   the  precipitate   by  on 
alkali,  and  patting  a  current  of  lUlphOTi  ttcd  bydfOgCD  I'mn^h  the 
•otution,  or  by  adding  a  liver  of  sulphur.*     Then  is  then  no  pre- 
eipitate.  but  the  previously  colourless  rluid  becomes  of  an  in 
itoel  yean  colour  from  tlie  milpfaid  •  of  iron  which  lb  fmiueA 
The  alcoholic  extract  of  these  excrements,  which  was  of  a  very 
yellow  colour,  contained   neither    bile-pigment   nor  the 
resinous  biliary  acids;  but  in  the  ethereal  ezotetj  there  was,  in 
additinn  to  fist,  a  substance  which  j  ielded  the  meet  distinct  reaction 
on  the  addition  of  .vi-.u  ;<tid  sulphuric  acid. 

I      the  ethereal  extract,  which  ranged  from  C  to  lGj;  of  the 
dried  CMSCfOiftcnta,  there  were  contained    not  only  margarin  and 
but  also  butyric  acid,  and  probably  some  other  icidl  of  'he 
sain*'  poop.     In  the  dry  excrements  there  were  oaniaiaed  I 

■>f  substances  soluble  in  alcohol,  from   14*5  to  18*71    j 
substances  soluble  only  in  water,  and  from  1G-«S  to  26"8g  of  in- 
soluble matt  m  [w  ntdoi    I  fa  ':-  rnoc     ■  &c)     The  mineral  «b* 
stances  in   these  oxen  mi  ml  ..  affen  drying!  ranged  from  18*4  to 
,  of  which  from  3-Ot  to  l"67|  *u  sulphate  oJ  tod* 
Many  vegetable  imbalances  likewise  commumeute  a  more  or 
lest  erven  or  black  cofoitr  to  the  excr wit  aits.     The.  iloolfl  arc  often 
•  |_Tliu  Utn  include*  all  soluble  mctillic  ■nrflflMfti — gi  *•  »■! 

L  3 
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green  after  die  medicinal  use  of  indigo ;  they  are  often  black  after 
i  <>r  charcoal:  ol  ■  ligltt  colour  titer  tin?  use  of 
rhubarb,  jam1x>KC,  ami  saffron.    Tbcy  arc,  however,  also  of  a 
bright  yellow  colour  wheo  lbs  bi  rtows  spaa  .ito  tlie 

intestine,  as  in  many  affections  of  the  liver. 

The  presence  of  n  Ur^e  quantity  of/ui  in  Uic  excrements  after 
-  of  fatty  food  is  easily  accounted  for,  since  tlic  experiment* 
of  HouMinjault,  as  well  as  those  of  Didder  and  Sdiniid*.. 
that  only  a  certain  quantity  of  f.-t  can  he  resorbed  in  the  intestinal 
canal :  the  same  i»  >V.ri\i.-d  .i'iu  tlie  use  of  cud-liver  oil.  Ac- 
eordingto  Bdnrich»*tIlO  amount  of  fat  in  the  farces  is  increased  by 
morbid  action  in  wasting  diseases,  such  as  pulmonary  phthisis, 
Bright'*  disease,  and  diabetes  meHilus;  the  augmentation  of  fat 
is.  boworer,  nut  of  constant  UOflUIIttsfiS  in  any  of  these  diseases. 

It  tins  been  asserted  that  **gw  ha*  been  found  in  Ibe  excre- 
ments tn  cases  of  diabetes  mcllitus;  its  presence,  however,  it  not 
■ 

Tin*  occurrcrii-i*  of  hlnoiiin  the  faxes  U  very  common,  although 
it  often  escapes  observation.     In  hocmorrhoida,  dyscntcri 
other  considerable  hteruorrhages  of  the  large  intestine,  the  pr 
of  tha  blood  cannot  be  overlooked,  and, as  a  general  rule,  no  mani- 
pulation or  testa  ore  i  op; 'imIc  for  ita   detection.     If,  however,  tfcc 
hecnui  y    Blight,   and  proceeds  from  the  stomach  or 

small  intestine,  the  excrements  appear  variously  coloured,  so  thai 
no  conclusion   regarding   tho   admixture  of  blood   can  be  <rnwm 
from   tin*   colour  Hid    general   appearance  of  the  fasces. 
one  lias  seen  the  black  or  chocolate-coloured  tar-likc  stools,  which 
were   formerly    regarded   ft*  peculiar  to    mckena,   but  wbtcb  art 
observed  in  all  cases  of  1m  nn.i  1)1:1  <•   i  i  the  upper  part  of  the 
intestinal   canal,  in   round   [pci  filiating  I  ulcer   of  the   stomach  Of 
duodenum,  in  cancer,  corrosions,  he.     By  a  microscopic  exami- 
nation, fragments  of  blood  -corpuscle*  may  always  be  detected  in 
■Pflh  exgfflWfinraf  and  hssmadrj  nay  bo  recognised  chemically  by 
means  of  alcohol  containing  sulphuric  acid;  in  om-   invtanoe  (* 
case  of   cancer)  1  found  a  largo  admixture  uf  colourless  blood- 
corpuscles  or  mucus-corpuscles.      In  typhus,  green  Bind  or  semi- 
fluid cuTi'incut-i  .'iii-  not  very  nnfmquently  dischai  icn  do 
calomel  has  been  administered   [and,  conversely,  it  often  ha 
that  the  use  of  calomel   in   this  disease   is   not  followed    b 
green  stools  which  are  oharactaristio  of  this  medicinal ;  and 
case  the  green  coloration  is  dependent  on  an  admixture  of  blood, 

•  U«Ws  Arch,     1*1. 6,  S.  SOC 
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the  same  a*  is  sometime*  observed  in  dysentery  and  in  the 
fatcstinaJ  diseases  of  young  children.  Bile-pigment  and  thi-  biliary 
acids  arc  only  rnrcly  to  be  detected  in  any  quuntity  in  audi  atouls 
by  a  chemical  involution ;  if.  however,  wo  examine  a  portion 
under  the  microscope,  we  always  find  distorted  bloodc- 
son*-  t\  y  l!;>u-.  mm*!  miImtn  \ riy  pale,  top'iK-r  ui'ls  i-i.Uiur- 

leas  cells  resembling  pu*-corpu*clcs.  Hence  It  hardly  admits  of 
•  doubt  that,  in  such  excrements,  the  green  coloration  essentially 
depends  on  the  Wood  which  is  distributed  throng  it ;  we  find, 
however,  in  other  secretions  which  are  nerer  accompanied  by  an 
effusion  of  blood,  especially  in  cases  of  typhus,  a  green  CclbQrj 
as,  for  instance,  in  the  pulmonary  expectoration,  which, even  in  an 
ordinary  ease  of  pneumonia,  very  often  assumes  ;i  colour  merging 
ii,  and  in  which  the  most  beautiful  blood-cor- 
puai'Ie*  may  !".•  detected  by  Ac  oucroscopsi 

Alluntcn  in  a  coagulable  state  sometimes  occurs  in  normal 
force*,  as  has  been  already  mentioned.  It  is  in  dysentery  that  it 
is  auifiited  in  the  largest  quantify  fmm  thn  intestine  f  thfi  dejections' 
iii  this  disease  arc  often  so   rich    in  albumen,  that,  on  the  addition 

nitric  acid,  or  on  boiling  after  neutralization  with  ammonia,  tho 
wholr  fl.iid  solidifies.  Coagulable  nlhumen  in  aho  very  often 
found  in  fthc  pulpy  or  tlniil  evacuations  which  somctiineS  oecnr  in 
Bright'*  disease-  It  Is  constantly  present  in  tolerably  large 
quantity  in  the  fluid  stools  in  typhu*.  In  cholera,  uorao  coa^ulablo 
albumen  may  always  bo  detected  in  tho  evacuations  from  the 
but  here,  as  in  the  investigation  of  moat  albuminous 
stools,  vrc  EDUSt  neutralise  the  fluid  with  acetic  acid  before  boiling, 
rally  lias  an  nlkaline  reaction  in  consequence  of  the 
presence  of  more  or  less  carbonate  of  ammonia,  or  alia  effect  the 
coagulation  of  the  albumen  bj  nitric  acid,  alcohol,  etc.  The 
quantity  of  albumen  in  the  intestinal  dejections  in  cholera,  i 
however,  for  less  than  in  typhus- 

Epithelial  itntcturvs  occur  in  the  Rtools  in  all  case*  of  diarrhoea; 
in  typl  LSj  lolera,  and  dysrnttT),  the  diarrhctn  causes  a  rapid 
desquamation  of  the  epithelium,  which  for  the  most  part  hun-i 
together  in  masses |  indeed,  in  cholera,  wo  often  find  the  entire 
epithelial  investment,  of  individual  villi. 

JtfsJCsw-  tn    p  -  are  seldom  entirely  absent  in  the 

stools  in  cases  of  aurrheca;  they  occur  chiefly  in  simple  catarrhal 
diarrhoea;   tlicy   have   son,  icon    found   in   such  quantities 

in   tin-  cVSCOationSj   that,  from    the   milky  appearance   they  com- 
municate tu  the  hitter,  the  term  tfujUtn'hu-a  has  been  applied  to 
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ass  of  cn«*-  It  is  in  the  course  of  chronic  dysentery  (ttentery) 
thai  thii  phcno«neii<  '  us  and 

in  cholera  wc  aUa>*  find  a  great  numb.  ml  they 

arc  most  abundant  in  cases  of  uncomplicated  dysentery. 

•  and  a  $ta**y  mucus  coni;lubjited  in  mum  of  various 
in  catarrhal  iifFcctiotis  of  tin-  large  iule*lim*s(  both  win  ■  ■ 

urUy,  pad   wbea    aaat>  iaftad   vitl   t\phus.    This  me*** 
I  i    •  i  the  follicles  of  Uic  eo)  the  round  and 

or  elongated  and  granular  cclU  and  w  ity  lie  i 

in    it    by   a   microscopic   examination,   clrnrly   indicate  ki 
origin. 

fWM  mrM//fYnw#v  j?6rfi»9wi  exudations,  amd #Arerf/  o/ccaeresesi 

/*  sseasAruwr,  are  found  in  the  evacuutioaatn  typhus,  crodptMi 

,  And  follicular  ulceration. 

Trie   v*ri.>us  intestinal  wvrms,  hydatid*,  \c,  which  sooictiatti 

occur  in    the  evacuations,  do  not   full  within  the  scope  of  oar 

department. 

the  dearer  com  prehension  of  the  subject,  we  shall  give 
condi  ■!•■  i    Hsu    of    thfl   physical  and  chemical  relations  of 
■in .:- 1   !.- jeeiions  in  certain  diseases,  namely,  in  typhus,  d; 

and  cholera. 

In  typtnut,  the  fcfnnU  arc  usually  (laid,  of  a  yellowish  hrnws 
colour  (often  itscml'lin-  tint  uf  dry  peas),  of  an  abamiitftbk 
and  an  alkaline  reaction.     On  eUowiftg  one  of  these  evacuation*  to 
stand  for  some  time,  there*  is  formed  a  yellowish  mucous  sediment, 
in  which  ire maj  observe  ffooeull of  undigested food,  white  g? 

i  of  the  Inge  intestine  be  itmultaneo  1  reseat* 

some  clots  of  glassy   mucus.     The   fluid   lias   a   yellowish  or  psU 

brown.  Eurtrid  appcaran.-.  ine  more  or  less  albumen.  The 

mules  iii  the  sediment,  which  are   generally  about  die  %'af 

of  a  pin's  head,  pre' ti.  iirnlri  the  microscope*  the  npprsraaoeof 

QOrpbous   mass,  and  arc   probably  merely  * 

P'M.hicI  Of  the  bltOStUU  ■   'in  epithelium  suspended   I 

fluid  has  lor  the  roost  part  a  yellow  tinge ;  crystals  of  phosphate 

tnOBlfl  jitid  magnesia  occur  in  tl  ;r   number, 

and  *  Dotty  contains  some  distorted  and  decolorised  blood* 

corpuscles.     Ry  means  of  tfea  mioroeoopSj  we  very  often  detect 

netindAii  vwtbe  of  ▼vriotn  lands.    "Hie  green  colour 

of  the  stools  in  typhus  has  been  already  noticed.     The  fluid  rtifl| 

above  the  sediment  contains  only  n  Little  biliary  matter,  but  a  very 

large  amount  of  soluble  salts,  and  especially  of  chloride  of  sodium, 

in  addition  to  more  or  less  albumen. 
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the  commencement  of  dysentrrij,  tli»-  intestinal  discharges 

nsist  rliit'lly  of  epithelium,  21ml  of  a  fluid  jioor  in   idljunicn,  and 

ixc<l  with  a  HtUc  true  ftccnl  natter  i  when  the  process  wuini1:; 

wcU-raarkcd  croupous  character,  tin*  ewwuufl  Ml  eMeflj 

'  a  mixture  of  Mood  ami  purulent  matter,  in  which  we  sen  detect 

jriuwis  ex  1  »•( -it  !u-liui>i.  Bod 

tt-oorpuv.  lr*.    When  the  disease  run*  «  \c\s  severe  course,  clots 

'  glassy  mucoD  from    t  1    tin-    rota    predominate; 

ll  of  triple  phosphite   may  always  be  nhvn  1'; 

»e  fluid  ta  extremely  ruin  b  sibamen,  being  a  true  exudation  of 

ke  blood-plasma ;    biliary  mutters    may   be   recognised   in   the 

ooholie  extract  of  tta  solid  residue  by  nitric  acid,  as  well  as  by 

ilcofor**  test. 

The  stools  hi  Aniafic  chutera   have   been   submitted   to   EB 

however,  hare  led  to  few  results,  insomuch  as  llic 
maltaneous  characters  of  the   blood  und  of  the  cholcra-pr 
general,  hare  not  been  taken  Into  consideration.    The  onq 
xabwritaea  which  we  find  in  the  rtooli  in  cholera,  are  the  above 
:exl    shred*   of    cylindrical    epithelium,   an     extraordinary 
«■  of  water,  a  little  albumen,  very  little   biliary  matter,  and 
relatively  large  amount  of  salt*,  amongst  winch,  leeOffding  to 
e  evidence  of  all  obserrers,  the  chloride  of  aodtam  predominates 
d  often  to  such  a  degree  aft  to  exceed  in  amount  all  the  organic 
itter*.     The  rice- Water  appcarnnco  of  such  stools  simply  depends 
the  suspended  epithelium.     The  rose-red  dnl    which  the  duid 
Munci  on  tin-  ndititinii  of  nitric  arid  would   be   chliuetcilatifl  of 
esc  stools,  if  the  same  were  not  also  often  obeeffWd   in    iJphlBfc 
lews  *  .;  contain  only  irom  1*2  to  2-i\\  of  solid  con- 

rue;!  <  querel,*  Giiterbock.t  Schmidt,}) 

m.-i  (,f  these  intestinal  tranndafl ions  with 
thologico-ohcmical  iiroccsaes  in  general*  finds  its  natural  place 
der  the  head  of  *•  the  Metamorphoses  of  the  Animal  Tissues," 
d  will  he  noticed  in  the  third  vol  no, 

Infrfl/ina/   tancreiiaru    are;   rare    in    man   and    in    earnivorous 

inials,  but  arc  comparatively   common   in   hejbivufOUl  animals, 

d  especially  in  the  horse.     They  aonskst  chiefly  of  phosphate 

ammonia  and  [ft,  with  some  phosphate  and  carbotmt*-  of 

tCf  wliicii   have  deposited    themBehm  around  a  fragment  of 

ted  vegetable  or  animal   food.     Ueaoo  their  quanta 

•  Area-  jr«?n.  do  MeU  4  Sen  T.  21,  p.  102. 

t  loon,  -  pr,  Cfe    N   19,  B,  -lao. 

*  ClatriWuxutik  dor  Cliolcro,  u.  s.  *r.    8.  79, 81. 
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composition   presents    no    peculiar    interest    :.n   &   physiologic*- 
chemical  point  of  view. 

The  concretions   termed   tooorn,  which    hate   recently 
examined  with   much   core    by  Mcrklrin  and  Wiihler*  and  by 
Taylor,  t  *r»r  of  far  DON  hob  and  interest*     The  former 

analysts  found  that  hczoars  might  be  classified  according  to  ibeir 
chemical  nature,  (I)  into  such  at  oonaist  of  photphet*  of  Km 
and phntphatc  of  ammonia  end  maynrtia  ;  (2)  hito  such  as  consist 
of  •    odd;    and   (-3)   into    those    formed  of  tU<pj> 

lfso*rdie  arid.  It  is  to  the  mat  class  and  its  ounsitucnt*  tl  *t  tke 
above-named  chemists  have  especially  devoted  their  I 

The  brzoars  coexisting  of  ellatjh-  he  true  oriental 

bexoars.  Iiavc  a  dark  oHvr*grccn  and  sometime*  a  marbled  bro  ■■ 
colour,  an   oval  form,  a  smooth   surface,   a  concentric  laminated1 
structure,  and  splinter  when  brofaaa;  in  their  interior  they  Itfire 
a  foreign  nucleus;  their  siae  ™ries  from  thnt  of  a  Wan  to  tliatuf 
a  small  I  i  i"-  i  •••.   ( i  I.  TltcycarbonUc  without  fa 

and  become  covered  with  slistcnin;*  yellow  crystals.  Like '1 
(«<  ffol  t.  p.  !l&),  they  found  the  bexoardie  acid  to  he  idcatieal 
with  the  substance  known  ax  fiDagla  arid,  but  they  assigned  to  it  a 
somewhat  different  compovliun  from  that  determined  by  Pclouxe, 
their  formula  boing  HO  +  Cu  II .  <>v  |  &Aq,whik  that  of  OjC 
French  chemist  was  C;  Hj  Q4.  This  acid  possesses  the  peculiarity 
that  in  its  potash-salt*  it  uxidUr*  vary  rapidly  when  frte  uceesaof 
its  air  is  allowed,  bo  that   amongst   Other   products  of 

dor  Oil,  anew   acid,   glau&j-mciQtitC  acid  (=  Cia  H  j  <  I 

produced.  It  is  vordiy  of  remark  that  the  last  named  acid,  if  its 
potnsh-aalt  be  treated  with  water  or  be  decomposed  by  hydro- 

Inric  acid,  again  yields  cllagic  acid. 
[Ill     formation  <<f  ci/ayic  from  gallic  acid  during   the  act  of 
digestion  in  animal*  yielding  boxcars,  may  lie   explained   liy  our 

wwnming  dial  Iwo  stoma  of  gaDloacdd  Ion  throe  atocoa  of  water 

and  assimilate  an  atom  of  oxvgcn,  as  ia  shown  in  the  formula, 
Cu  HftOin-;i  HO  +  O  =  Cu  11,  Or  HO. 

Taylor  lias  also  carefully  examined  tl"  Da]  concretion* 

known  aj  beaoara.  He  divides  them  into  [I)  ca1<  lli  00  II  i ' ig  of 
animal  hairs;  '2)  of  vegetable  hair*;  (3)  of  eJkgic  acid;  (4)  of 
lifhofcllic  acid;  (5)  of  phosphate  of  ammonia  and  magnesia;  ($) 
of  diphosphate  of  DQtgnasia]  (7)  of  diphosphate  of  lime;  {$)  of 
oxalate  uf  lime;   (!J)  of  ambergris. 

•  Ann.  il.  Cfa,  ii.  (tern.    Bl  A5,  8.  12U-143. 
t  Hal.  Mag.  VoL  88,  pp,  44  and  102, 
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Taylor  describes   the  co  |  big  r.lla^ic  acid  in 

much  the  sa*ne   manner  Uoin  and   Woider.    These  /r«e 

orimtctl  bexoori  are  not  onl]  obtained  bona  Ac  Inteatinal  canal  of 
a  vrild  got!  inhalriting  the  Persian  province  of  ChorasBUj  hut  also 

ii  Habianum  cynoccphalum.  When  freshly  obtained  from  the 
animal,  they  have  about  the  softness  of  hard-boih  r!  v ■- ■:  . 

The  ttlliearfidOlM  consisting;  of  lithoti  Hie  acid,  probably  ori- 
ginate, according  to  Taylor,  in  resinous  matters  takrn  in  tin- 
food.  Taylor  suggests  that  this  acid  should  be  named  rcaino- 
bezoardic  acid. 

CftmenU  r>f  birds   ami  srrpenl*  which,  mixed  with  the 
.;d   secretion,   arc  discharged  from   these  animals    through   l!n 
-aca,  as  well   as   GwtnOf  the  Ilyraecum  or  Dasjespis   of   llyr.iv 
capensis,  and  the  excrement*  cf  iruteet*,  will  be  fully  noticed  when 
we  treat  of  "the  mine.* 


Blood. 


From  the  earliest  times  the  blood  has  been  made  the  subject  of 
Ifac   moat  nrioofl  hypotheses,  which,  however,  so  far  harmonised 

Out  that  they  agreed  In  risci  iliin-j  to  ties  fluid  the  muvt  impor- 
sltare  in  the  maintenance  of  animal  life.  Mum-m,  in  nreord- 
ancc  with  the  views  of  the  ancient  Egyptians,  like  Cmpodoclcs, 
placed  the  seat  of  life  in  the  blood.  This  tiuid  therefore  bus  in  all 
ages  played  an  important  part  in  the  HletOlJ  of  Medicine.  One 
might  therefore  reasonably  hint  expected  that  the  CBfuiran  of 
modern  times  would  have  been  in  possession  of  mora  than  fmlti- 
Cient  empirical  *wp  porta  on  which  to  establish  with  some  decree 
Of  completeness  a  knowledge  of  thit  most  subtle  of  all  animal 
thud-  ;  but  unfortunately  the  methods  accessible  to  earlier  investi- 
gators were  so  imperfect  and  their  modes  of  enquiry  so  widely 
different  from  those  of  the  present  day,  that  even  the  discoveries 
of  the  hmr  century  have  hem  of  little  service  in  enlarging  our 
riews  on  this  subject.  Wcnccd  liurdly  allude  to  the  obstacles 
opposed  by  a  mere  transcendental  philosophy  based  upon  v;i»»ie 
notions  of  vitality  and  vital  forces,  by  a  deficient  knowledge  od 
physlca  and  even  of  logic,  for  when  we  call  to  mind,  tJ nit  only  throe 
quarters  of  a  century  ajjo  oxygen  was  unknown  to  the  chemist  wo 

-  at  once  a  ready  explanation  of  the  inability  which  formerly 
existed  of  elucidating  the  gTcat  mysteries  of  animated  nature. 
Iv.i:i  phyika  which  had  solved  some  of  the  great  problems  of 


BLOOD. 

POBOOJ  were  still  inrnpnhle  nf  ;  lie  phenomena  of 

luiiuuJ  organism     It  U  only   from  a    comparativciy  n 
period  that  ire  can  dole  the  fcr*t  moderately  accurate  microscopical 

I  stipntiona  of  the  Mood-ooTpusoles,  Bid   tl'C  rirat  attctnp' 

orbfaly  ftuMata)  I  id  di  lUny,  Of  an  accurate  sod 
syatctiK  i.  of  aiuily/.ing  the   blood,  6\&      In    the    pr 

day  L>ic  investigation  of  the  blood  baa  been  conducted  with  the 
moat  earnest  att>  !  the  most  realoui  act.  notwita- 

*1>ndin5  the  devotion  of  so  much  lalxiur,  tJie  theory  of  the  blood 
is  yet  in  the  first  stage  of  its  development.     But  it  moat  be  re- 

Mibercd  that  the  muss  of  correctly  or  incorrectly  observed  facts 

and  ■  ■:  i or  lc«  ingenioa*  hypotheses  in  abundant  in  propor- 

nrut  date  of  a  Mmnoa  »'»!  to  its  want  of  fixed  and 
reliable  pohtV  of  support.  Such  has  been  the  fate  of  the  theory 
of  tin*  Mood*  Its  rijht  comprehension  has  been  rendered  naariy 
in» practicable  amidst  the  accumulation  of  the  innumerable  ro- 
le* wliicli  have  been  iiiHiitutcd  ""C  to  iu  physical  and 
i  relation  logical  and  pathological  conditions  and 
amidst  the  multifarious  and  conlnuhcl-jry  views  promulgated 
regunliny  ir^  progressive  and  ■  ami  lis? 
functions  of  ii>  rariooa  oonstitaonta  imlmduully  and  coll 
m  tint  it  it  now  alike  impossible  to  afford  a  clear  and  sue 
exposition  of  the  theory  of  the  blood,  and  to  sift  facts  from  con- 

fona,  or  the  positive   from  the  tnererj  ,1.    In  a 

chcmkal poia  ■  fchii  somewhat  nnpro  .ectmest 

be  referred  to  an   impcrfcd    knowledge   of  Um   true   basis   of  the 
whole  enquiry ;  and  all  who  hare  attentively  followed   our  obser- 
■r  ik.  in  tfec  dm  volume,  on  the  proiein-cotnpoumK  neiel 

Babataiioes  of  tin-  uriimtl  Irody*  the  |  i  *.im-nK  A;-.-.,  will  elr-ulv 
comprchctid  (liar  no  thorough  knowledge  of  the  blood  can  ever  be 
obtained  until  we  shall  mooted  to  throwing  notnc  degree  of  light 
upon  then  obscure  department*  of  xoo-ehrmistry. 

The  blood,  aa  it  flows  in  the  vessels  of  the  higher  animals 
n  somewhat  tenacious  fluid,  heavier  than  water,  and  prcacn 
Vsriooi  if  red)  in  tHC  arteries.  lu>wevef,  it  is  constant] 

jHiinrwli.it  brighter  than  h  tlie  veins;  ii  is  only  transparent  ii 
VeTJf  I  irs,      Immediately  nfu-r  ils  removal  fn«ii  '.he  circula- 

tion, it  become*  more  tenacious  and  gelatinous,  and  finally  separate* 
into  a  firm,  dense  red  mnw,  and  a  clear  foil  Llow  fluid. 

From  aftuitle  inquiries  regarding  the  physical  properties  of 
the  blousl.  it  baa   been  ascertained  that   tin-  .v  svify  of 

normal  human  blood  averages  I*03S,  its  physiolo$iral  limits  beinj 
1045  and  H>f*  ;  in  women  it  is  rather  leas  i  oeu, 
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children  than  in  h  pregnant  v»  *  even  lower  than 

wi  women  wlio  are  n<»e  pregnant. 

Naase,*  whose  labours  have  contributed  icry    much    to  our 
\*c  of  Uie  blood,  found  that  its  capacity  fir  heat  stood  in 
mi  exact  m.  ity. 

The  tafatr  of  iKc  b&oadj  **  W6  usually  sec  it,  may  1>e  described 
as  a  bright  il:«  rr,  ml:  it  ia  clearer  in  early  youth  than  in  the 
fcctal   atl  i  fancy,  or  in  old  age;  it  is  sorueTrhat  darker  in 

pregnant  than  in  non-pregnant  women.  The  use  of  various  kinds 
of  food  and  drink.  bodily  eKercue,  and  other  physiological  rel.iiiony, 
to  a  certain  degree  influence,  the  depth  o!  tin  blond'*  colour.  The 
action  of  gases  and  other  substance*  on  the  colour  of  the  blood 
will  be  iwttad  in  I  future  i«u;e. 

While  BtiU  u:irtn.  die  blood  has  a  peculiar  odour,  whir.h  i* 
generally  i  stranger  in  men  than  En  women. 

The  blood  ewfyuiates,  the  proccaa  commencing  in  from  tv 

;ii'i  r  i-  abatraetlanj  nt  t  he  surface  and  edge*,  ■  I  nu  it 
gradually  become*  tough  and  gelatinous  |  in  the  course  of  from 
seven  to  fourteen  minutes,  the  jelly  which  i»  thus  formed  has 
attained  met  k  BOS  that  the  whole  maw  has  assume<l  the 

form  of  tins  interior  of  the  vessel,  nnd  has*  lout  all  lis  fluidity. 
The  separated  substance  through  which  the  whole  blood  has  1>ccn 
converted  into  n  jelly,  now  begins  j-^adually  to  contract,  ao  that  a 
great  part  04  tie  Bilk)  inclosed  by  it  is  pressed  out  towards  the 
sur:  1  Avid  W*  name  serum.     The  cnnMaet.ion  of 

the  gnhttniwing  pjbetanoe  continues  for  a  period  rerying   I 

\*c  to  forty  hours,  daring  w\  ich  tunc  a  dense  red  clot  or 
coagulum,  the  blf.<id-cht.  is  formed  ;  this  usually  MffUBGB  '  I  form 
of  the  interior  of  the  raMd  on  a  reduced  scale ;  the  lower  part 
of  the  clot  ia  generally  darkeT,  and  the  upper  of  a  brighter  red 
than  the  original  uncoagulatcd  blood.  In  men  the  coagulation 
proceeds  more  slowly,  but  the  ootgoltttt  h  denser,  than  in  women. 

\'ii  ii«i  hln.nl  CCa  more  rapidly  tbftfl  venous.      Air 

air  hastens  t  Llion  :  pcj  anting  the  influence  of  teapottura 

on  this  process,  there  are  still  different  opiniana.     By  ahtJci 
stirring,  or   vhip]  Uly-dratrii   blood,  the  coagulating  aub- 

stanee   separates  in    y  rloeculi   or  pelhts,  while  the   Quid 

remains  a.%  red  -•  UftOOngnbtcd    blood    (or  perhaps   a    1 

in  tint)  nnd  equally  untransparcnt. 

■«  the  tiinea  «1   Mslpighl  and  Leeuwenhoek.it  has  been 

'he  blood  is  not  a  simple  solution  of  rnriniiK  Milislanres 
but  an  emulsive  fluid  in  which  solid  purLii  >iitnincd  in  suspen- 

•  IhtadWUrluch  dor  rhjnoL    Hi  I,  &  \  A 
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principally  of  the  blood-corpusckft, 
fa  nasi  elements  are  mixed,  althou.: 
Hcrcsit  aan'rwafewar  oWreationt  bare  revealed 
facts  in  relation  to  the  blood-cofpoyW- 

or  klood-fUbmlrs  are  distinguished  by 
u»C  in  excry  antinal  genus :  in  man  they 
rv  slarhtlr  biconcave  discs  consisting  of  ft  oolour- 
ibrane,  sod  red,  or,  in  refracted  li^ht,  yellow, 
■sua!  cnotrnts.  Most  observers  «t  present  coincide  in 
beiscrxng  tost  these  cocpascks  base,  except  in  rare  instances,  no 
true  nucleus,  a  very  fir*  occasionally  containing  an  indistinct, 
light  granule  tn  the  concave  centre.  Th«  MtHxl-coqtusd' 
other  mammalia  likewise  form  round  discs,  except  those  of  the 
Camel,  the  DrncaedarT,  and  the  Mama,  which  arc  elliptic  and 
biconvex.  In  bird*  the  corpuscles  are  elongated  and  oral,  denied 
in  the  centre,  and  hare  a  sharply  defined  outline ;  in  ampliiliia 
they  are  oral  and  strongly  convex. 

The  haman  Mood -corpuscles  average  about  one  three- hundredth 
of  a  Paris  line  (aODttUV  or  OD0;5S")  in  diameter.  E.H. 
Ifi  'jcr  and  BL  Wagner  hare  shown  thai  in  the  embryo  these 
corpuscles  arc  generally  somewhat  larger  than  in  the  same  animal 
after  respiration  has  been  established.  The  blood-corpuscles  of 
the  mammalia  approximate  tolerably  closely  in  size  to  those  of 
n jin  ;  they  are,  however,  all  somewhat  smaller:  those  of  the  other 
m  itcbrata,  and  especially  of  the  amphibia,  are,  boa  ever,  far  larger 
(ranging  to  0*0142*  or  ,«,");  the  largest  occur  in  the  blood  of 
Proteus  auguinus. 

The  difference  in  site  of  the  h1ood-rtirpu«r1i-x  of  dirT* 
animals,  is  a  point  of  the  greatest  importance  in  the  investigation 
ol  their  blood,  and  is  the  more  descrvin.;  of  attention,  since  here, 
ns  in  so  many  other  cases,  chemistry  entirely  fails  us,  while  the 
oscopc  and  micrometry  yield  the  most  dc-inive  results.  It 
is  at  present  otterij  ifflpoasJM"  to  teJl  with  certaint]  b]  chemical 
nnalyris,  to  what  species  of  animal  ri  qm  9  KHI  of  blood  that  maybe 
presented  to  us  for  examination  belongs.  Kor  this  object  various 
means  Ira  J,  vised,  to  which  we  shall,  in  a  future  page,  at 

nil   events   make   a   passing   icfwUDO   I    hut   none  of   them   yield 
IV  h  decisive  results  in  the  majority  of  coses  as  the  microscopico- 

bajrifld   analysis.     From  what    has  been  already  Htated.it  is 

obvious  t1  nr.  by  the  ffiieroaooMj  and  Independent!)  of  all  ol 
aid,  ww  can  readily  diati  rguiah  the  blood  of  the  different  classes  of 
vcrlcbrata,     C.  Schmidt*  has,  bowOTCT,  shown  that  by  accurate 

'DiaguoilixYenl.Klui-ir  VWxkn  ui  C^uiuusUullcii.  Milan  ua<I  Lelptifc  194*- 
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icroecoptcal  measurements  gf  the  corpuscles,  the  Mood  of  mnny 
■iwmmalia  can  be  individually  detected,  and  distinguished 
>m  tiuat  of  nun.  The  (fifierenct  i  In  the  *use  uf  tht-  corpuscle*  of 
Her en t  animals  arc  *o  very  small,  that  the  ordinary  nicthoda  uf 
eesurin-r.  these  minute  bodies  by  Weber's  plos*  micrometer  or  a 
rew  microincUrr.are  hy  no  means  surHcient.  The  blood- 
ting  veaielea 01  oaUstrhlian  extremdj  thin  aim  h.uu, 
c  vcrr  much  influenced  by  endnsmotic:  currents,  and  it  i.i  clear 
i  ir  diameters  must  vary  with  the  quality  of  fluid  they  have 
ihihrtl  or  given  off.  When  r  i  loses  water  by  evaporation, 
current  of  iluirf  peaSBI  Out  from  tin*  corpuscles  in  tin 
cir  diameter  must  then  dimiltfibi  just  as  on  the  addition  uf 
iter  we  see  it  increase.  As  in  the  arifagj  IDOthodl  of  men- 
iring  the  blood-corpu»cles,  ijradiul  evaporation  cannot  be  prfr- 
,  ami  the  coefficient  uf  evaporation  for  each  special  ease 
Jinot  be  calculated,  the  idea  suggested  itself  to  Schmidt  of 
easuring  the  corpuscles  of  dried  blood-  On  drying  fresh  blood 
extremely  thin  layers  on  ft  glas*  pinto,  the  CQgpTOClei  lie  with 
ieir  flat  surfaces  <»n  the  glass,  adhere  to  it,  vtd  remain  extended 
i  it  after  drying.  Babmidt  has  carefully  ascertained  by  numerous 
casiiremerita  that  the  mean  diameters  uf  the  blood-corpuM/lc*  Efl 
lis  dried  and  extended  membrane-like  state,  are  unaffected  or 
ily  slightly  diminished,  thaL  at  least  from  05  to  9S{  of  tin? 
irpusclcs  of  the  blood  of  the  same  animal  species  are  of  equal 
re,  an:l  finally,  that  the  curputclcs  of  the  blood  of  diM'ercnt 
of  the  mammalia  present  constant  differences  of  rim  The 
Mowing  are, according  to  Schmidt)  the  diameters  of  the  blood* 
ffpueekl  in  (h.:.  ^tatc,  expressed  in  millcmctrea; 
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hese    investigations   rutislirul.'    the    til'st    step    to  tin-  « I 
le  blood  of  different  Kinds  of  animals. 

Colourless    blovd-ajrj/usclcst    or    as    they    have  been  termed, 
•rnplj-corpuscles,  are  constantly  present  in  the  blood,  although 
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in  far  less  number  tluw  tin-  coloured  cor  (macks ;    tlicy  we 
glubuiar,  aJdiough  not  perfectly  spherical,  and    their   diameter 
average*  yj/  (which  =  UrOOS*    or   O-OUiW"1);    U>cy  have  a 
granular  capsule,  mid   cii  round,  or  occasionally  on 

oral  hi  ra  liforn  Dude  iv  m    several  small  nuclei  licaped  on  one 
another;  in  consequence  of  their  •  ring  a  larger  quantity  of 

fit,  and  of  their  lxiing  deficient  in  the  fcrruqinouK  livmatin. 
are  s^wiflca:!  i   than  the  red  oofl  ll  these  cells  were 

irded    by   nme  wtW«t*   a*   |irodueU  uf  ctxi^uL 
but  independently  of  their  appearance  Bfl  imcroscope,  winch 

shows  that  they  unqucstiunublr  arc  ceils,  we  may  also  readily  co 

ourselv.  i    y  in  Bffftttfond  pre-fornud  in  th 

blood  by  .i  aricroecopicB]  enonlnBdon  "f  the  ci  :   i  ■ 

capillaricsof  tl»   I rog    in  the  wcb-uicuibranc,  tlu-  iy,  or  die 

It  is  seldom,  except  in  whipped  blood,  that  other  forms! 
i  Viiii-nls.  niimcly  fet-globules  and  the  so-called  fibrinous  rlakrs 
(Pascr>Lnir.M hollcn),  are  detected  by  the  microscope. 

The    fluid    ;n    winch    the    blOOd-COl  nded,  has 

1   the   names  of  Liquor  $«  Plormtit  and  InUretlUlar 

fluid;  in  the  dradatbf  blond  it  contains  u  I  ,  together  wfoh 

other  matters,  tlic  substance  on  whi  h  I  ho  coagulation  of  the  blood 

dapondgi 

The    Clot   DOnaisI  bo    oongulablc   matter  of   the  blood 

together    with     the    blood-cm  jhi  , eh".,    which    it    cnelesr*   ' 

H  of    Munition;    it  is   moistened   by  a  varying  utnouii 
scrum. 

The  .yrte..-   //,.  i.-' .- >>\   the  serum  is   less  variable   than 
the  blood  it  .■if;  it  averages  1*028. 

The    blond,  consequently,  is    divisible    DM  t  l;;ini.  illy    into  three 

porta:    I  he   coagulating    substance,    tin      Brum,  and   tlie    I 
corpuscles,  Henoej  ntttUM  appears  to  aid  the  effort*  of  the  chemist, 
who,  nexJ  to  a  perfect  chemical  separation,  -~h  ires  also  to 

accomplish  «   ineelianif.il    separation    ofl    t  li  =  -  oonstitucnui 

which  lie  is  engaged  in  examining;  but  unfortunate!/  tha 
very  QtitiBZBSjtiaca  eon:-.! itutcs  one  of  the  principal  .rounds  which 
have  hitherto  frtood  in  the  way  of  a  scientifically  accurate  analysis 

blood  The  impracticability  of  a  perfect  separation Of  the 
Uood^Gorpuaclcaj  which   an  oella   filled  with   water  aod 

soluble  mbotKnoOe,  from  the  aurroul  idii      mterodhtli  -allien 

we  shall   presently  exai  Iways  prevents  the  p< 

our  obtaining   any  certain   approach    to  the   knowta 
processes  which  ure  at  wurk  in  the   blood,  and  which    pi 
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conskr  in  th«  reciprocal  action  of  ehe  ealfa  contained  in  U,  and  the 
plasma  surrounding   thciu.    In  BTOrj  Ini  litigation  it  in  n 
— and  in  the  consideration  of  thia  most  important 
it   in  especially  the   ease — that  wo  should,  before  all    ihi n l;k,  uinke 
it  perfectly  dear  from  what  point  tin*  luxury  fthould  fa 
TJie   phyakdogul    ii  am  ri   in  the  Mood,  the  ecus  and  uu 

tl  onin  II y  act  upon  one  another,  without 

however  the  reactions  being  perfect!  now  that  the 

intercellular  tluiil  sets  on  tl  i  aella,  and  tbat  the  cantemta  of  tna 
latter  react  on  the  former;  in  a  word,  vrc  know  that  the  con* 
ten t.i  of  the  cells  unil  the  ii.tcn:cllul;ir  Bold  are  different  and  lictfl- 
rotten ou 4 ;  for   if  there  were  not  a  difference  between  then),  no 

iuri  would  In-  rime  ■'•  able 

Hence,  like  the  laid  in  which  ycaat-c  ]h  •. 
il    like    ail    gens-fluidj,    the   intercellular   fluid    contains    tlws 
material    from  which  the  colli  are   formed,  a<  well  a*  the  sub- 
atanara  which   arc  pfuditoed  by  the  activity  of  the  cells  ur  their 

mOtflmOrphoob  and  regieUKVC  furmution. 

This  is  the  point  of  view  from  which  the  plv  (would  daaira 

that  the  investigation  of  the  blood  sin.  ioej  fci  thu<*  only 

could  frnitful  resalui  be  expected-   The  chemist]  bowaveij  whether 
rjiodly  or  undesignedly,  has  failed  in  aafli  ting  these 

cMCTCnt  tftio  u  and  Ti.r  the  most  part  hu»  faP0t 

them  simply  as  different  constituents  of  on*  and  the  same  fluid, 
whilst  he  has  regarded  the  moat  importanl  morphological  elements, 
-—the  most  essentia]  factors  in  the  tnetamorphosis  of  the  blood- 
merely  aa  il  kple  constituents  of  the  collective  mixture,  and  has 
placed  them  in  I  I-    '    i  k-.I  category  with  fibrin  and  J  mmonj 

after  separating  t! If  ce  the  latter,  from  the  particles  with  w 

are  only  tuechnuiculh  <onm<  ted  .  m 
Bach  a  chemical  mode  of  treating  the  blood  must  be  very  detri- 
mental to  physiological  projrcfcs.  for  the  chemist  is  hardly  abtfi  to 
obtain  in  a  perfectly  iaolated  state,  the  aohatanos  which  ha 
and  calculate*  aa  dried  oorpuade**  Hence,  in  order  not  to  he  led 
astray  in  our  view  of  the  composition  of  this  animal  juice  by  the 
chemical  difficulties     <l    Bl  alysiug  the   blood  and  ul"  ;v».o  rt;nutn 

constituent*— pot  i.k  ul ■irh   h-.ive  been  already  -iii.-t    n.rynl  in  the 
ill  Bpeciallj  considi  trccBalar  fluid  and 

its  const  I  the  blood-cell  and  its  contents 

on  the  othcr,each  independently  -i  the  other.  HonoOj  In  order  to 
maV  tolperison   as  plain  as  |  wo  shall  give  in  parallel 

Gotoinns  the  quantitative  relations  of  these  two  great  factors  h 
composition  of  the  blood. 
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In  t!ii%  representation  of  the  quantitative  rclatiotia  of  the  con- 
stituents of  the  principal  element  of  the  blood,  v  | 'referred 
following  the  experiments  and  deduction*  bid  down  by  ScbroiJt" 
in  fail  admirable  essaj  .  detenniniag  from  our  own  analyses  only 
I  in-  mean  numbers  for  (lie  individual  constituents,  and  extending 
our  comparative  table*  to  the  fat.     In  describing  t\  ia  of 

Moodi  we  Bhall  enter  fully  into  the  methods  by  which  those 
numbers,  which  we  regard  a*  approximative  determinations,  hare 
been  obtained. 

FVotH   what  has   been   already  stated,  it   follows   that    ir 
consideration  of  the  blood  wc  must]  in  the  first  place,  regard 
morphological  elements,  and  especially  the  cells,  as  being  altogether 
dlatmol  from  tha  foterocflurar  fluid.    We  khall  commence,  rlu-n, 
uiili  i In-  bluod-corjj'.iMl  %.     If  wcwuuld  not  rest  latUfied  with  the 
exploded   conjecture   tliat   the  blood-corpuscles  are  living  beings, 
whose  properties  an?  dependent  on  a  (wmliai     |aj  force,  but  would 
attempt  to  form  a  truly  logical  find  distinct  idea  of  rhem,  we  mast 
en!   nrotti  to  establish  an  intimate  relation  and  an  organic  no 
DOXion  between  the  individual  phenomena  which  we  observe  ia 
them,    In  accordance  with  tha  main  idea  that  the  blood-corpuscles 
are  vesicle*   filled  with  a  dark-brownish  red,  tennruius  Staid, 
individual    properties    inusl     be    grouped    together    in    tl  c 
intimate  relation  to  one  another,  like  the  edges  and  angles  of  s 
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crystal  to  its  axes.     T«  iouroftbj  red  BK  locule*  of  the  blood 

no  Incidental  propeityi  butg  tc  its  inovt  delicate  modification*,  it 

roults  from  the  idea  of  a  vehicle  which  is  filled  with  red  Bud  ;  the 
forms  and  nirmnsions  of  these  vesicles  arc  csm-i ■x'\.i.\\  i  by 

various  endosmotic  influences,  and  thus  give  rise*  to  the  vurioua 
shades  of  colour.     The  form,  tl  i-  tendency  tn  sink,  ami  the  Rpe 
gravity,  ore  also  properties  which  ilw&jfl  bars  A  definite  rclal 
and  connexion.     It",  therefore,  we  consider  the  physical  properties! 
of  the  blood-corpuscles  from  this  point  of  view,  v.  U  lin  thfl 

clcart-sl  conception  of  their  nature,  and  obtain  the  firmest  basis  feir 
tli o  rapport  of  our  views  regarding  the  mechanical  awrtamorpbi  ua 
of  matter  occurring  batmen  these  cells  nr.d  the  Muni  surrounding 
them. 

On*  of  the  properties  which  we  observe,  botli  in  whipped 
Lt.9  dctibriiutcd  Wood— and  also  in  blood  on  which  that  operation 
has  not  been  performed,  is  the  tendency  of  the  coloured  n 
of  the  blood  to  *ink,  to  a  greater  or  lex**  extent,  in  the  uiiererllnlar 
fluid.     The  difference  !n  toil  sinking  trndencu  of  the  eoqiusclca  is 
often   extremely   atrikine.   both    in   physiological  and   pathological 
conditions;  this  phenomenon  must  consequently  depend  on  some 
other  properties  of  the  blood-cells.    This  dulcreiin  wuk  f..ruurly 
ascribed  to  the  greater  or   leaser  specific  gravity  of  the  Wood- 
corpuscles.     It  was  generally    believed,  in   accordance  with   the 
view*  of  Nossc,  that  this  hypothesis  was  confirmed  by  the  con* 
fttntly-ob&Qrvi  <i   fact   that  tho  colourless  blood-cells  did  not  pj 
eipntc    in   t iiis  property  with   the   red  corpuscle*,  which    differ  so 

:  -I, dU'  from  cverj  other  cell-fonnation  in  the  character  of  tbeir 
contents,  v  hifih  are  of  a  tenacious  fluid  iinturc,  and  abound  in   iron. 

determine  the  value  of  Due  hypothesis  by  a  more  accurate 

investigation,  it  would  be  necessary  to  institute  more  accurate  and 

com;.  KiircnientH  of  the  dennt]   oftne   hhiod-curpuacica 

and  of  the  plasma  ;  but,  unfortunately,  such  determinations  were 

,!     mi      -ir.e    i.t'    attainment    T* -    the    •'.iriiir    inv« BjfjgafiOfl    U    they 

have  since  become  through  the  ingenious  deductions  and  invesh 

tinn*   of   C.   Schmidt.      It.   was.   however.  obviotiM,  without   sm  h 

accurate    measurements,   that   at    all   events  the   specific,    gravity 

rould  not   be  the  r.oie  cause  of  this  sinking  tendency  ;  for  if  was 

known   that,  by  the   addition   of  certain    tubttanoec    U)  tho 

i,  the  nnhiiiK   of  the  co Inured  cells  was  accelerated,  while  it 

would  natomlli  he  expected  that  the  intercellular  fluid  would  have 

been   rendered  denser  by  holding  these  substances  in  Solution, 

and  that  the  assumed  differences  in  the  densities  of  the  cells  and 
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the  surrounding  fluid  woald  haTc  been  more  equalized.  We  should 
d  priori  have  expected  the  very  opposite — namely,  u  chminuacd 
sinking  tendency. 

It.-!  wd  to  ootieotho  farther  camctd 

phenomenon,  let  us  more  closely  consider  the  *j#rific  yortfy  of  tae 
blood-corpuseles  in  its  relation  to  that  of  the  plasma.  Since  su 
cannot  so  complct  ly  In  lata  the  blood-corpuscles  from  the  plana* 
a*  to  determine  titcir  specific  grav'.U  in  a  direct  manrirr,  it  is 
by  an  indirect  method— that  is  to  say,  by  a  calculation  baaed  oa 
other  determinations — that  we  can  ascertain  their  density  in  the 
condition  in  which  th.  01  fresh  blood.     Moreover,  it  will  be 

shown  by  a  subsequent  luitlysit  of  tlicir  ] 

thnt  the  blood-corpuscles  of  different  specimens  of  blood  moat  Iutc 
a  rannhlc  *peci6e  ^rarity  s  but  it  mir;ht  eren  H  priori  be  inferred 
that  their  density  muvt  ran-  with  the  varying  constitution  of  la* 
■VTOandSpg  fluid,  dnce  a  continuous  dilluskin-currrni  rxisU 
between  the  <  of  the  cell  and  the  intercellular  fluid.     Ue&re 

the  density  of  Uic  blood-corpuscle*  will  not  merely  vary  accordi*; 
to  the  quantity  of  frrruginoos  hirmntin  which  they  may  contain,  bat 
alwi  according  to  their  ■baorptlon  or  lots,  according  as  they  are  in 
solutions   more   or  less    concentrated    than    tbeir    own    com- 

<*d,  we  shall  presently  see  that  the  density  of  the  bJood-cclii  is 
fnr  more  dependent  on  the  substance*  which  are  taken  up  or  l* 
off  by  endnsmosis,  than  on  the  quantity  of  bnnaatki  they  may 
c.niuin;  for  this  latter  is  far  leaa  variable  than  lie  quantity  of 
water,  and  is  also  partially  compensated  for  by  an  augmentation  or 
diminution  of  fat  in  the  blood-cells.  The  blood-corpuscles  d 
healthy  human  Hood  have  a  density  which,  in  man,  varies  I 
1-0&S5   to   l*089<»,  and   in   wuman,    from    |-0680  to    l'OtHfi.     In 

i.i-;.  the  density  is  not  confined  within  these  limits.    Thus,  in 

cholera,  Schmidt  found  that  the  specific  gravity  of  the  blood-ceils 

■  to  1*1025  or  even  to  1*1087,  vrhUe  '"  dysentery  it  was 

dtoliniatcJ  to  1"0855,  in  albuminuria  to  1*0645,  and  in  <lrup*ies 

t*  I-D819. 

We  are  indebted  to  the  intelligence  and  indefbtt^nble  pcrsc- 
vrrnncr  of  C.  Schmidt  f  for  oar  knowledge  of  the  density  uf  tlie 
I  i  til-corpuscles,  as  well  as  for  many  ol  I  relation 

to  Uic  blood;  when,  in  accordance  with  the  method  presently  to 
be  given,  we  hare  determined  the  weight  of  the  moist  <M>rpa»de* 
■  ii  of  blood,  their  density  may  be  easily  foassfl 
by  a  simple  equation,  as  soon  as  the  specific  gravities  of  the 
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of  the  detobrinated  blood  are  known.  If  wcassum  *,  * W  >  tnnce, 
iat  a  specimen  of  Mood  contain*  196  p.m.  uf  moist  hluod-ecllt, 
un  4  p.m.  of  fibiiii,  [hut  tin.'  specific  gravity  of  Ac  aanun  U 
la028O»  and  tfuit  of  the  dcflbrinatcd  blood  i  o;i7  J.  then  we  may 
Tery  readily  determine  the  density  of  the  blood  -cell*  by  Llic 
following  considerations : 


LtJ*; 
<9«| 


99C  part*  uf  tkfilmjiAled  liluud  owupy  tbe  KI»*ce  of 


:ui  Sparta  of  Hilar. 


48fl  parte  of  blood-cells 


•IAd'Ao  parte  Of  WVU  T 


and,  ronvqucntly,  the  density  of  the   Ii1<hx!-cc1U  in  this  specimen 
if  blood  nut  bo  1-0888. 

Wc  now  revert  to  the  sinking  tendency  of  the  blood-corpuscle's 
and  its  causes.  If  we  mieroaoopieelly  examine  a  specimen  of  blood 
In  which  the  oorpascles  ainlc  with  extreme  rapidity,  we  fiml 
grrtend   rule,  thiit  I  lit*  hIomUdi»<\s   lie  villi   then   -.'•   «••.   in  rout  net 
«i:ii  those  of  the  *■'  liece,  and  thus  form  masses  resembling 

rolls  of  money  (the  nummular  arrangement) ;  while  in  blood  in 
which  the  serum  and  clot  only  separate  slowly,  the  enrpuwie;  for 
he  BOOt  ptfl  appear  isolated.  If  from  this  it  would  appear,  that 
tLe  nummular  aggregation  or  cohesion  of  the  blood-corpuscle*  is 
proximate  cause  of  the  moTc  rapid  sinking,  the  more  remote 
mo  roust  be  sought  in  a  greater  viscidity  of  the  parts  in  qucMi  i,. 
enlr  believed  that  this  property  was  oapecSiUy  dependent  on  the 
parity  of  the  intercellular  fluid,  and  on  tlir  viscidity  ol  the  cells 
,t  was  thus  induced:  in  accordance  with  a  similar  view,  muu f 
previously  regarded  it  superabundance  of  fibrin  in  the  blood 
the  cause  of  the  collision  of  the  cnrpustlra;  but  independently 
of  the   circumstance    thnt     iimiieiiuiA   nhscrxations    jiuule  uitlithc 

view  of  deciding  the  question)  prove  that  there  is  no  connexion 
whatever  between  the  rapidity  with  which  the  corpuscles  sink  and 
the  proportion  of  fibrin  in  the  blood,  the  perfect  inertness  ol  the 
fibrin  in  relation  to  this  phenomenon  is  Indicated  by  tha  bust  that. 
M  corpuscles  sink  just  as  rapidly  or  just  as  slowly  in  debbnnatcd 
as  in  blood  which  contains  its  nhnn. 

tin:  fibrin,  at  all  events,  exerts  no  influence  on  this 

on.     There  then  *ecined  t < j  be  ■■>  tendency  to  :i  serine  the 

eston  of  the  corpuscles  to  a  great  excess  of  albumen.     In 

oar  of   this   hypothesis    the    following    facta  were    addu I, 

namely,  that  the  addition  of  albumen  or  of  other  viscid  solutions, 
as,  for  instance,  of  sugar  and  gum,  hastens  the  sinking  of  the 
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blood- corpuscles  and  that  homes'  blood,  in  which  the  cell* 
with    unparalleled    rapidity,    cvwlains    mi    especially    viscid    ead 
tenacious  scram.      V  Hrobability  this  view  might  at  first 

eight  appear  to  powers  it  will  not  bear  u  closer  scrutiny :  intsMav 
mat  in  which  we  most  frequently  observe  an  increased 

rapidity  in  tire  sinking  of  the  red  MM  m  net©  i  *  an 

exec**  nf  ..Mm;;  u- i,  but,  ou  tie  L-ijnii,«rj9  ganenally  contains  Was 
than  noriml  blood  BOhltiOM  of  sugar  nnd  gum  hasten  the  sinldaj 
of  the  corpuscle*,  hut  deprive  them  of  their  property  of  cohering; 
and  lastly,  lb*  porpuaclea  of  bona  ."  bli  od  ■  Jt  In  t\  i  serum  of 
btsnoii  or  other  animal  blood  with  almost  the  same  rapidity  as  ia 
t.l-.cir  own  serum:  whiKt  the  corpusdea  of  other  animals,  whee 
placed  in  the  serum  of  horses'  blood,  do  not  by  any  means  exhibit 
a  great  n  '  ;  \c\  I  i  "'•■  Generally  spealcing,  physical  ennsadera- 
tlonadottol  appear  to  anpport  this  view.  For  if  tl»c  viscidity  of  a 
fluid  depende  do  the  amount  of  o>  .t.*  molecules 

cxhihit  towards  each  other,  the  cohesion  of  the  particles  of 
fluid  moat  overcome  (he  adhesion  to  the  cell-wall*;  hence  no 
eohcMou  uf  tin  Muiid-oella  can  be  directly  dejxmdcnt  on  the 
viscidity  of  tlie  fluid  ;  hut  if  the  viscidity  of  the  tluid  consist*  in 
the  fact  that  its  molecule*  exhibit  v.  greater  attraction  to  the  cell- 
walls  than  to  one  another,  every  cell  must  be  surrounded  byx 
sphere  of  iluid  by  which  lis  closer  contact  With  other  cells  ''mid 
consequently  llie  iun  of  the  cells  generally)  is  prcveo 

moreover,  we  find  that  in  emulsions  the  aggregation  of  the  sw> 
[undi'.i  nokenloi  duniniehee  b  proportion  to  the  tenacity  and 
viscidity  of  the  emulsive  solution.      Hence  Kaxsc  >i  to  seek 

the  cause  of  this  aggregation,  not  in  the  fluid,  but  in  the  corpus- 
cles themselves— that  is  to  say.  in  a  viscid  pr  rperty  of  their 
e:»|  isnliv; :  he  re  -furred  especially  to  the  action  of  curb".':  At 

abundance  of  carbonic  add  i r i  ihe  blood  [whether  caused  by  in 
imperfect  interchange  of  gasea  In  the  lungs, or  artificially  uitro- 
duccd  into  it,)  is  oortainly  usually  accompanied  by  a  rapid  s'.nlcieg 
of  the  blood- corpuscles.  Rut  that  the  membrane  of  the  blood- 
corpuscle,  or  that  its  contents  should  actually  be  rendered  more 
viscid  by  carbonic  acid,  would  not  be  inferred  from  tlie  converse 
experiment  that  oxygen  and  salts  communicated  to  the  blood- 
corpurelea  a  clearly  defined,  smooth,  although  often  folded 
surface;  for  a  solution  of  sugar  acta  on  the  form  of  the  corpus- 
oleej  as  far  as  (he  change  can  be  followed  by  the  microscope,  is 
just  the  same  manner  as  salts,  and  yet  induces  a  rapid  sinking  of 
the  red  blood-cells.    Moreover,  it  is  hardly  probable  that  carbooie 
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nrirl   should  tender  the  blood-cclU  mm-M,  Hid  bond  to  run 

HUM   tike  n-uumul.ir  arrangement,  since  wc  may  very  rpAiIily 
:.loocl  tlic  Co  *  nt  and  gradual  formation 

of  these  Toll*  of  corpuscle*  under  the  rniscroscopc;  in  the  minute 
drop!  a  n  icroseopical  observation  any  excess  of  car- 

bon  (Xdd  disappear  in  the  process  of  manipulation,  and  in 

mry  CMC  more  oxygen  would  be  taken  up  than  il  contained  bi  !■ 
blood.      Hence   eachof  tl.oc   three  different  modes  ol  explaining 

tendency  of  the  blood-corpusclee  to  sink  is  opposed  b\ 
BuStM  winch  ill   present  do  not  allow  of  any  v:i-isl'i  ;  l.iTi.'ition 

of  the  phenomenon.  Only  this  much  appear*  to  be  distinctly 
established,  that,  in  addition  to  the  influence  exerted  by  the 
relative  density  of  the  corpuscles  and  the  serum,  their  viscid. ty 
met  euCintUl]  promote  their  aggregation  Moreover,  m  never 
observe  this  cohesion  or  peculi;  lation  of  the  red  cells  in  the 

blood  while  Still  circulating.  The  tendency  of  the  red  corpuscles 
to  sink  is  usually  very  distinctly  observed  in  the  blood  of  per- 
sons with  inflammatory  diseases,  or  in  such  Mood  as  contains  a 
diminution  of  die  salts  and  a  relative  increase  of  the  albumen. 
A  great  sinking  tendency  of  the  hlood-cclU  i'  fery  often  accom- 
panied by  a  watery  liquor  tOMpdnb .  When  the  blood-corpur.clca 
are  dark-coloured  (and  may  therefore  be  regarded  as  rich  in 
bavmatin  or  iron),  they  have  ;i  tendency  to  sink  very  rapidly,  and 
to  fiirin  nummular  rolls  :  when  they  arc  of  a  pale  colour  (and  are 
rich  in  fat),  they  only  sink  slowly.  The  blood-corpuscles  of  the 
horse,  which  link  more  rapidly  than  those  of  ny  other  animal,  are 
comparatively  poor  in  fat.  Repeated  vein  sections  increase  the 
tendril  \  of  the  blood-ecll*  to  Sink;  they  then  become  richer  in 
hcrmatin,  as  has  been  shown  by  C  Schmidt ;  they  have  thus 
become  relatively  heavier,  and  therefore  sink  more  readily;  the  in- 
crease of  haematinin  the  corpuscles  U  here  certainly  only  rekttiw-  ; 
vnsequence  of  the  diluted  plasma,  an  excess  of  globulin  is 
abstracted  from  the  blood-cells,  which  thus  become  comparatively 
richer  in  hajinatin,  and  poorer  in  globulin.  If  we  consider  these 
facts — and  we  shall  presently  notice  some  additional  ones— we 
certainl)  feel  inclined  to  ascribe  a  greater  influence  than  wc 
formerly  did  to  the  difference  of  the  densities  of  the  blood-cells 
and  the  intercellular  fluid,  in  relation  to  the  sinking  of  the 
corpuscles. 

In  special  coses  several  conditions  are  often  simultaneously 

present,  which  exert  an  accelerating  or  impeding  influence  on  the 

rng  of  the   blond-corpuscles;  thus,  for  instance,  the  coloured 

cells  of  the  blood  of  the  hepatic  veins  of  the  horse  sink  very  little, 
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r  those  <rf  the  !il  >ud  of  die  portal  vein  (simultaneously  col- 
d  from  the  some  animal)  possess  n  very  conv.de'able  sinking 
teradencyt  tiiu  may  bo  very  readily  explained  by  Use  preosdtor, 
observations;  the  difference  between  the  derwity  of  the  cells  and 
of  the  serum  is  far  more  considerable  iu  portal  blood  than  in  tW 
©f  the  hepatic  reins;  in  the  former,  ftocofdinj?  to  my  experiments, 
the  density  of  the  scrum  is  to  that  of  the  cell*  as  1  1 1-062,  and  ia 
the  latter  as  1 :  1053.  The  scrum  of  the  blood  from  the  hepatic 
veins  coc  tains  (relatively  to  the  other  conaUluruU)  far  los 
albumen  Uian  that  of  the  portal  vein;  and,  lastly,  the  corpuacka 
of  the  former  blood  arc  for  poorer  in  hsomatin  than  those  of  the 
latter. 

li  ii  moreover  not  impossible  that,  at  all  events  in  orrtaiu  cases, 
there  ia  a  OOSTMne  rotation  of  the  causal  action  to  that  which  wt 
have  hitherto  assumed;  for  it   is  quite  conceivable   that  the  stalt- 

Df  the  cells  w  less  dopondcot  on  their  adhesion,  than  tlu 
adbcOOO  on  the  graxity  of  the  corpuscles !  the  siscid;l\  uf  the 
rills  can  at  all  rvents  not  he  great ;  for  the  slightest  mechanical 
actions  ore  sufficient  to  break  up  the  nummular  rolls  and  t 
branches  into  fragments  consisting  only  of  a  few  cells,  which,  if 
there  were  any  considerable  degree  of  riaeidity,  would  be  impossi- 
ble. Wc  may  regard  the  following  as  tlie  order  b  which  the 
phenomena  occur;  a  more  or  less  active  motion  ia  excited  in  the 

■  eules  of  the  blood,  by  the  difference  in  the  gravity  of  trie 
III  and  the  intercellular  fluid;  and  the  more  active  ths 
Hoodoo  is,  so  much  the  more  frequently  will  the  cells  be  pressed 
together)  and  have  the  opportunity  of  cohering,  in  Uie  same  maw 
■itate,  as,  for  instance,  of  chloride  of  sthtr. 
conglobates  much  more  readily  when  the  fluid  and  the  precipitate 
are  well  Mined.  If  an  approximation  of  the  blood-corpuac!< 
rendered  possible  by  the  motion  excited  in  the  above  mentioned 
u i aimer,  these  discoid  bodies  cun  scarcely  attract  and  adhere  to 
each  oilier,  except  by  their  surfaces;  and  that  the  plasma  aubse- 
ijiiLntly  would  offei  li  >k  resistance  to  the  stoking  of  the  njlls  thaw 
bO  that  of  the  individual  corpuscles,  might  be  inferred  from  the 
anuli^ous    DMA    "'     WM    DfalOfflde    of    silsWj    e-.wi    U    U    v.mv     Ml 

obvious  from  plijnicil  laws.      Nothing,  however,  but  an  extensive 

hciii-H  uf  citiii|i(u'iMiu.s  hctwi  i    density  of  the  blood-celb  and 

that  of  the  plasma,  and  a  combination  of  these  results  with  the 
observed  sinking  tendency,  can  enable  us  to  come  to  a  certain 
deeision  regarding  this  view  :  at  present  wc  must,  at  all  events, 
assign  to  the  density  a  considerable  [tart  of  the  sinking  tendency 
of  the  blood-cells. 
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Aocoriliiur  to  Nasse*,  thr  tendency  of  the  blond -corpuscles  of  dif- 
ferent a;  !.  decreases  in  the  following  or  i>  >  : 
Cftt,  the  dog,  the  rabbit,  the  Kl>Iit»  ll|c  ibeeffc  the  ox,  bird*. 

>r\*  the  corpuscle*  sink  the  most  rapidly,  and 
in  tlic  pig  (lit  all  csciit*  in  the  winter)  r,he  DUUfl    -1  nvly. 

As  the  density  and  form  of  tiic  blood-cells  stand  in  definite 
relation*  to  their  linking  tendency,  so  a!»o  is  there  a  certain 
dependence  between  the  colour  of  the  blood-corpuscles  and  their 
fan. 

It  has  been  already  shown  (in  the  first  volume),  ih.it  the 
OOlooiilig  matter  of  the  blood  exists  only  in  the  cells,  and  that 
consequently  the  BQlonf  of  the  blood  )8  primarily  dependent  on  tho 
blood-cell*.  In  reference  to  the  coloui  of  the  individual  blood* 
cclls,  we  always  remark,  on  ace/cful  microscopic  cxamiiiiitioii,  some 
which  are  paler  and  darker  than  the  rest,  although  the  number  of 
those  presenting  on  intermediate  tint  very  greatly  preponderates  ; 
in  the:  blood  I  >r tal  vein,  we  alwfljl  hud  BOOlfl  <a >i tcli    haven 

speckled  appearance*  showing  that  the  pigment  is  not  distributed 

irmly  in  them,*!  in  all  other  blood-corpuscJcs.   ThisduTcrcm «, 

thercfcire,  depends  upon  the  absolute  amount  of  h/cmatin  which 

tliey  contain;  but  tin-  colour  nf  tin-  cell*  matt  lie  relatively  pale  or 

intense,  according  as  they  ore  dilated  or  collapsed  by  the  absorption 
or  tlwj  lows  of  water*  The  gases,  especially  oxygen,  probably  exert 
a  chemical  action  on  the  pigment, and  thus  influence  the  coloration 
of  the  corpuscles*  The  colour  of  the  individual  cells  has,  however, 
only  a  secondary  influence  on  the  coloration  of  the  mass  of  the 
blood,  but  the  peculiar  tint- of  the  blood  is  especially  modified  by 
their  numl)cr  r»s  well  at  their  form.  It  need  scarcely  be  remarked, 
that  hi. ml  which  U  poor  in  corpuscles  is  of  u  bright  red  colour, 
while  blood  which  is  rich  in  them  must  be  of  a  darker  colour; 
but  notwithstanding  this,  it  by  no  mean:,  h.ippmi  (ml  U  shown  by 
Uie  beautiful  investigations  of  Popp)  that  blood  which  is  poor  in 
cell*,  should  invarialil)     «  ilmt   hlnod  abounding  in  them 

should  be  dark-coloured.     I  Knee  there  must  exist  yet  other  causes 

u  exert  an  essential  influence  on  the  colour  of  the  idobs  of  the 
blood— causes  eren  more  Important  than  the  colourant]  number  of 
the  cells.  We  are  indebted  to  the  genial  of  ■  Ilcnle,  for  the  first 
it,  Ei  .1  i"ii  of  the  connexion  between  the  colour  of  the  mass  of  the 
blood  and  the  form  of  the  red  corpuscles.  We  had  been  pre- 
viously satisfied  with  the  idea,  that  eveffjlbuig  relating  to  the 
colour  of  the  blood  pertained   to  rheiui.-ary.  winch  however  could 

i  no  uifornitttiuu  ou  the  point.  The  striking  changes  which  ere 
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in  the  ralonr  of  the  Mood  by  {vhemaJlj  apeaking)  very 
abatancct,  as,  far  insUnce*  sugar  and  neutral  alkahae 
soon  led  uUciicti  to  support  HenJe'a  view,  and  amongst 
them  we  murt  name  one  of  the  first  of  our  ha?matnkigi*ts, 
II.  Nassi  If*  we  dilate  blood  with  water,  it  assumes  a  dark  red 
mloor  3  if  the  Uoad  were  previously  dark-coloured,  it  becomes  still 
darker  on  the  addition  of  water;  if,  in  these  cases,  we  examine tha 
blood-eoqmadea  under  the  microscope,  we  find  them  distended,  ami 
observe  tiiat  they  hare  almost  lost  their  discoid  farm  and  become 
spherical ;   the  blood   coll  therefore   appear  darker, 

since  each  individual  corpuscle  baa  become  converted  into  » 
spheriesJ  mirror,  from  which  the  red  rays  are  scattered  and  reflected. 
W«  obserrc  the  rererse  on  treating  the  blood  with  Jb, 

awn  -butt,  any  such  substances  as  reader  the  intercellular 

fluid  relatively  denser:  a  diffusion-current  is  established  from  the 
cola  toward*  the  intercellular  paid,  in  consequence  of  which,  the 
former  mast  collapse.  A  microscopic  en  showe  Da  that  lite 

collapse  of  the  corpuscles  by  rxmoiosis  causes  the  central  deprcs- 
sion  to  become  more  considerable,  and  the  individual  cells  to 
resemble  concave  mirrors.  It  is  believed  that  the  lighter  colour  of 
each  blood  moat  be  referred  to  the  reflection  of  the  red  ray«. 

Schcrcr/  who  has  very  carefully  studied  Una  influence  of  the 
form  of  the  cdb  on  the  colour  of  the  blood,  indicates  also  another 
physical  cause,  which  exerts  an  influence  o«  its  coloration. 
The  change  in  the  form  of  the  celU  must  be  accompanied  by  a 
thickening  or  an  attenuation  of  the  investing  mrcnhnuic.  It 
is  obvious  that  when  the  capsule  becomes  thinner  by  the  expansiua 
of  the  blood  corpuscles,  the  pigment  murt  shine  through  more  ia 
it*  natural,  that  i  ita  dark  red  colour,  and  contcqtu  ; 

mu.v.  impart  a  dark  coloration  to  the  mass  of  |h«  blood  ;  and  that 
when  the  corpuscles  are  diminished,  ti  rales  must  becocne 

tbiCaTOntcl  qk  thrown  into  folds,  and  must  thus  to  a  certain  degree 
OODCrsd  the  true  colour  of  the  hsmatin.  In  a  somewhat  similar 
manner,  Mulder  bdievta  thai  the  rcaaon  why  urtcrial  apfieuni  of  a 
lighter  red  colour  than  venous  blood,  is,  that  the  corpuscles  of  the 
former  are  surrounded  by  a  dense  layer  of  bioozido  of  protein, 
while  t.hiiM-  uf  die  latter  jx>k»-a«  a  thinner  invrsting  membrane, 
llcncc  Mulder  agrees  with  von  Dauinhaucr  in  the  be  i  -f  that 
alkalies  and  dilute  mineral  acids  communicate  a  dark  colour  to  the 
blood,  mimv  tin •ytwell  up  the  investing  membrane, which  is  rich  i a 
binuxidc.  of  potato,  nnd  thus  render  it  more  transparent;  the 
*  Zcitacar.  t\  rot  McU.  114.  1,15.  MS.         , 
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dark  colour  of  the  Mood  uf  tin-  portal  vein  is  therefor*  Owtftg  to 
the  qui  ontamed  In  it. 

tfotwithatandmg  the  praiseworthy  InreitiyBiionfl  wtildfa  have 

been  carried  on  in  reference  lo  this  subject,  and  have  elicited  many 

facts  confirmatory  of  the  above-mentioned  views,  the  study  of  the 

change*  which  the  colour  of  tb«  blood  innler»oe»,  in  coiiwqiwnot 

Iterations   in   the   form   of  tho   ccIW,   seem*  «r.ill  tn  demand  r 

C  searching  inquiry.     Hariose   baa  already   made   a  very  pro- 

ing  togtooingia  reference  to  this  subject.     He  hew  examined 

tiir  influence  of  gases  on  the  blood-cells,  and  although  he  merely 

I  \|Miiiiii'n:«il  mi  the  large,  elliptical,  bironves  eorpuselex  of  Hih 
frog,  lie  ha*  not  only  confirmed  several  former  obaernrtioQa,  but  lies 
likewise  thrown  unexpected  tight  on  several  points  in  OOnMXlon 
with  thii  question.     Thus   for  instance,   we  formerly  ascribed  to 

lately  a  chemical  part,  in  its  action  on  the  colour  of  the 

II  <  it,  although  it  Wtt    IcnOirn  that    il    rould    be    removed  from    tin 

blood  in  ;i  meohan  oal  gray,  namely,  by  diffusion  in  other  gases,  or 
br  the  air-pomp  ;  hut  Nasse,  Soberer,  end  Ilar-h  s-.  have  <» 
actual  proofs  of  the  accuracy  of  I  Ionic's  assumption,  that  both 
oxygen  and  carbonic  acid  give  rise  to  changes  in  the  form  of  the 
blood  corpuscle*,  on  which  the  brighter  or  the  darker  redness  of 
the  maw  of  the  blood  depends. 

Although  Midler  did  not  expect  that  oxygen  and  carbonic  arid 
would  exert  any  risible  action  on  the  form  of  the  Mood -corpuscles, 
II.  Xaase  asserted  that  he  had  found,  from  often  repeated  experi- 
ments, that  the  discoid  corpuscles  of  the  mammalia  become 
more  opaque  in  their  centre  by  carbonic  acid,  that  the  outer  edge 
becomes  broader,  and  thai  thus  the  whole  vesicle  swells,  while 
after  the  action  of  oxygen  the  central  depressions  of  the  cells,  as 
wells  as  their  outlines,  become  more  distinct;  and  this  statement 
borne  out  by  the  observations  made  by  Harless  on 
the  blood-corpuscle*  of  frog's  ;  after  tin:  action  of  oxygen  on  frogs* 
blood,  he  found  the  lun»  diameter  uf  the  corpuscles  =  O'Oll"',  tin. 
is  Misversc  diameter  =  ivoo;)"',  their  form  strongly  elliptical,  their 
OUtfirjM  dark,  the  cell -wall  very  finely  granular,  the  nucleus  of  a 
roundish  oval  form  but  not  very  distinct,  and  the  contents  of  u 
pale  yellow  colour ;  while  after  the  application  of  carbonic  acid,  the 
long  diameter  was  increased  to  0'ir  1 "',  and  the  transverse  diameter 
to  O'K'T ".  the  form  was  almost  spherical,  the  capsule  us  clear  as 
plass,  the  nucleus  distinct  and  with  a  sharp  outline,  and  the 
contents  redder  than  in  the  previous  experiment. 

The  simuluiheous  action  of  the  neutral  alkaline  salts,  and  of 


170 


IH.rtOn. 


several  other  chemically  indifferent  bodies,  on  the  form  iif  the 
corpuscles  And  the  co  10  blood,  has  certainly  been  already 

carefully  examined  from  various  points  of  view,  but  nnt-witli stand- 
ing t  i;y,  x\ c  subject  still  require*  a  systematic  investigation,  in 
oidcr  to  establish  definite  relations  between  Uir  fucru  of  the 
blood-oella  and  the  col  »ur  .  I  the  blood  in  connexion  sritb  tlic 
amount  of  conccntrr.tion  of  the  id  -.he   temperature,  an4 

oilier  nartsWlsil  roiidirii.m.  For  the  change*  which  the  forms  of 
the  blood-corpuscles  undergo  arc  nut  "limited  merely,  according  to 
tic  laws  of  diffusion,  to  a  simple  spherical  expansion,  or  to  a 
flattening  and  a  deeper  central  depression,  b**t  in  blood  obtained 
during  disease  we  very  often  find  rlatly-pr.'vied,  jagged,  indented 
and  granular,  or  altogether  distorted  yellow  corpuscles,  and  we 
also  observe  similar  modiucationa  induced  by  the  artificial  additiou 
of  various  concentrated  solutions  of  chemically  indifferent  sub- 
stances. At  present,  not  even  an  ideal  connexion  hat  been  est** 
1  .lisfied  rcgai>  ..^wc  which   the  form  of  these  jagged, 

•tar-shaped  corpuscles  or  the  nummular  rolls  exert  on  the  noli 
nf  the  blood;  indeed  objectively  the  colour  oo-cxiating  with  Much 
forms  has  not  be&B  stilliciently  oWrved.  In  reality  this  only  is 
MUlilisJsflllj  that  all  aub&Utices  which  dissolve  or  in  any  war  destroy 
the  investing  membrane  of  the  blood-corpuscles,  or  which  canst 
it  to  burst,  to  fchsV  their  contents  become  mixed  with  the  intcr- 
ccllulnr  fluid,  communicate  an  intensely  dark  brownish  red  or 
almost  black  colour  to  the  blood;  while,  on  tie  olier  hand,  oil 
those  which  cause  a  shrivelling  of  the  Cells,  or  u  folding  or 
t  r,  keninjr  of  the  investing  membrane,  give  to  the  blood  a  lighter 
red  colour,  indeed  during  the  first  moments  of  their  action  almost 
a  vermilion  tint. 

Hnntfl  VM  cornel  in  Inn  assertion,  that  in  fresh  him.!,  even 
when  there  is  no  disease,  wc  observe  other  forms  than  those  usually 
jri.i.t  <1  by  the  blood-corpuscle*,  and  that  in  some  specimens 
of  blood  the  QOIpnaetei  mare  readily  assume  a  j'-gged  ft/rrn  than  in 
ii'iiis.  This  alteration  of  form  is  therefore  only  a  ooiuserj  M  DOE  "I 
influences  which  act  on  the  blood  submitted  to  examination ;  the 
predisposition  to  this  change  of  form  varies,  however,  in  different 
blood,  just  as  the  urine  in  various  acuc  disease*  may  be  earlier  or 
later  bi  attaining  it-.  ;tri<t  character  and  in  depositing  cryatala  of 
uric  acid.  All  that  wc  know  regarding  tbt  D  MUlOf  in  which  the 
blood-corpuscles  become  jagged  or  dentatcd  is,  tliat  chloride-  of 
odium  oft  i indorne n  Rm&ox  change  <■!  form  in  normal  bloody 
nd  tliat  d  great  concentrntion  of  the  intercellular  fluid  promotes 
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die  formation  of  such  fam  I  drop  tif  blnod,   when   it  has 

remained   on   the  &t*£C,  and   the  water  has    in    part  evaporated, 
.ibit*  thoae  jagged  corpuscles;   we-  usuallv  Obaam  tie  same 
appearance  in  the  very  saii no  sputa  of  catarrhal  and  phthisical 
patient*,  if  bwoO]  nl. 

In  the  portal  blood  of  an  animal,  immediately  after  it  haa  been 
killed,  wc  not  unfrequcntly  rind  (according  to  Schmidt)  distorted 
and  jagged  bodies  of  this  nature,  but  they  do  not  occur  in  the 
bloud  uf  the  hepatic  vein-*:  this  ilillVr<*rii*r  may  possibly  depend 
On  the  difference  in  the  quantity  of  salt  contained  in  the  scrum  of 
the  two  kinds  of  Mood;  for  the  scrum  of  the  portal  blood  is  richer 
in  chloride  of  sodium  than  that  of  other  venous  blood,  even  when 

the  f  'imphintivrly  low  density. 

With  regard  to  the  different  substances  which  simultaneously 
act  on  the  form  of  the  cell*  and  the  colour  of  the  blood,  wc  ahull 
h**e  only  briefly  give  the  results  which  we  have  ourselves  obtained, 
sine*?  the  statement*.  <,f  diilnvnt  authors  present  great  discrepancies 
in  many  points,  as  miyjit  ca_sily  he  expected. 

Amonirit  the  moat  striking  of  these  phenomena  is  the  expa 
of  the  corpuscles  and  the  simultaneous  darkening  of  the  blood  on 
the  addition  of  various  quantities  of  water.     The  swelling  of 
[entire hi  blood-corpnaclei  it  proportion*]  to  the  qoatitity  ol  rata 

which  is  added;  they  swell,  however,  in  one  diameter  more  than 
in  the  other;  their  concavity  on  each  side  disappears,  and  is 
rvpboed  by  a  eonvashfj  n  thai  finally  Qmj  besom  ouuvuttd 
into  spherical  vesicles.  These  often  appear  t<i  the  eye  smallei 
tlian  tiic  pre-existing  disc*,  since  it  is  little  more  than  their  trans- 
verse diameter  that  is  enlarged,  while  their  lon^  diameter  is 
diminished,  if  at  least  only  small  quantities  of  water  are  added. 

TIk?  DOrpUaelea  are  thm    VBIJ    similar    Ui    fill  globules,  except  that 

they  are  leas  glistening  and  lafla  distinct  in  outline,  as  if  they  had 
been  faintly  breathed  upon.  When  the  corpuscles  have  absorbed 
a  Urge  quantity  of  water,  their  coefficient  of  refraction  approximates 
00  closely  Id  that  of  the  intercellular  fluid,  that  they  can  no  longer 
be  perceived  through  the  microscope.     By  the  addition  of  salts  to 

I  iid  the  Uood-oorpuadoi  may  again  become  apparent  in  their 
normal  form ;  for  the  most  part,  however,  they  then  appear 
distorted,  jagged,  or  star-shaped.  If  the  blood  has  been  treated 
with  a  very  large  quantity  of  Mater,  the  cell-wall  completely 
burst*,  and  of  course  no  addition  of  saita  can  then  restore  the 
integrity  of  the  corpuscles;  they  then  form  transparent,  granular 

lomerations,  which  may  be  rendered  visible  by  being  treated 


m 

villi  a  v.  n    of  incline,  us    ill  Uttfe  ■  brosni 

<ir.      Blood-corpuscles   \»hicli   fa  i]>cd    destruction   may 

alio  be  nude  agai  ted  blood,  since  the  solution  of 

iodine  contract*  the  cell-trail,  and  give*  it  a  yellow  colour.  The 
more  we  add  wat«r  to  whipped  blond.  Am  darker  -t  becomes  in 
reflected  light,  bat  at  the  same  time  ir  become*  transfucmt;  while 
the  addition  of  i  Said  turbid  and  o^nm  opaques 

and  communicatee  a  light  red  tint  to  it,— a  fuct  whose  physical 

^nation  dues  not  require  BOtlOQ  in  the  present,  place. 

The  following  experiments  refer  solely  to  calrcV  blood.     The 
valine  solution*  were  for  the  mo*t  part  applied  in  the  htatc  of 
ration  at  +  15°. 

ln  rebttkn  i"  An  action  of  «Aer#Neenreai«rki  tl»t  it  renders 
tl  i  Mood-cell*  smaller  and  paler,  and  he  believes  that  a  great  part 
of  the  pigment  i*  extracted  bj  it.  TJie  mere  results  of  my  experi- 
ment* on  thfa  subject  are  as  follows: 

When   lno  volume*  of  blood  TCBB   *li;i\cn  with  4"8  volumes  of 

rj  no  risible  darlceainf  of  the  blood  could  be  detected |  the 

ether  did  not  nenin  scpnratc  from  the  blood;  the  blood-corpu&eles 
preserved   rlu-ir  form.     After  is  hours  t;  rly  w.k.  but 

wTuiu  nan  nut  yeUo wer  than  thai  of  enhve' blood  in  general;  many 
corpuscles  were  then  spherical,  and  some  were  distorted  and  had 
partially  lost  then-  -larpncss  of  outline. 

On  shakiii"  H>o  v<  bines  of  blood  friths*]  volumes  of  ether,  the 
Mood  liriMPii-  decided]]  darker  f  the  ether, however,  in  this  case, 
did  not  again  separate  ;  most  of  the  coloured  oells  disappeared,  hut 
those  which  could  still  ho  detected  were  sharply  outlined*  spherical, 
and  faintly  clouded  on  their  surface;  the  colourless  cells  vrere  very 
dfartind . 

On,  mixing  100  volumes  of  Wood  wir.h  from  12'4  to  C-TO  volumes 
of  ether,  a  dark  brown   red,  transparent  fluid  was  obtained;  here 
also  no  ether  :mp.-  nvd  on  the  surface,  but  there  was  a  separav 
of  a  light  yeOowiab  sediment,  which,  when  i  l  under  the 

microscope,  presented  the  appearance  of  coagulated  mi  rrdx 

of  the  membrane  forming  the  cell-wall?-) ;  only  isolated  coloured 
corpuscles  were  seen,  and  they  were  nd  distended  so  as  to 

resemble  fat-globules;  the  colourless  colli  were  as  distinct  as  Sf  the 

blond  had  been  treated  uith  wuter. 

When  equal  volumes  of  blood  and  ether  were  mixed,  the  fluid 
became  very  dark,  but  highly  transparent ;  on  -  ■  great 

part  of  the  ether  again  aejiaraied  from  the  blood  ;  h.-.v,  rig »,  there 
mi  n  deposition  o(  yeifewufa  ilucculi ;  under  the  micToscope  th 
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colourless  eelk  appeared  very  distinct,  bat  there  wh  saarcBlj  any 
trace  of  perfect  coloured  corpuscle*;  moreover,  many  lar^c  to 
globules  of  ether  wore  VCCO  in  the  yellow  fluid  :  the  ether  collected, 
after  18  hours,  from  the  watery  rluid  was  colourless  tfeO  after 
repeated  slaking* ;  from  this  I  drew  the  conclusion  that  the  ether 
hid  not  extracted  much  fat  COiiUiininy  hamitin  from  the 
blood  -ccll». 

Salts,  racfa  aj  the  tK&\  bates  of  soda  and  potash,  nitrate  and 
chlorate  of  potesbj  and  similar  compounds,  reel -inh!e  OBf  anoLher 
considerably  in  tin  ir  action,  we  Miall  consequently  limit  nurnelvrs 
to  noticing  the  relations  of  the  following,  which,  in  fehte  point  of 
view,  may  b*  regarded  as  representatives  of  the  neutral  salts  of  the 

bed  alkalies. 

Ol  nixing  1  mlnou  of  blood  with  03  of  a  volume  of  a  solution 
of  nitrate  of  eoda  (saturated  at  15°),  a  liyht  vermilion-coloured 
opaque  rluid  resulted,  in  which  the  blood-corpuscles  were  strongly 
contracted  in  their  centre,  and  hud  a  biscuit-like*  Of  drum-slick- 
shaprd  form*  After  84  hours  [at  12°),  the  corpuscles  had  sunk  to 
the  extent  of  l-22nd  of  the  volume  of  the  fluid  ;  the  scrum  did  not 
separate  very  completely  from  the  clot,  and  the  whole  of  it  had  a 
somevrhit  Ted'liOi  tint;  the  colour  of  the  whole  blood  hud  again 
l**cumr  MMMWkftt  darker,  so  as  to  resemble  that  of  unmixed 
Mood;  the  blood-corpuscles  presented  very  great  differences  in 
mxc  and  form,  and  were  spherical,  angular,  elongated,  and  jagged. 

When  M«>  volumes  of  Mood  were  mixed  irita  84  7  volumes  of 
a  solution  of  coiitinon  phosphate  nfsotf/i,  the  resulting  fluid  wax  of 
a  tight  vciiinlii'ii  CotoOTj  and  after  -t">  minute*  the  corpuscles  bl 
to  sink ;  these  were  strongly  contracted  and  biscuit-formed  ;  after 
•J  i  hour*  the  coloured  cells  had  sunk  to  the  extent  of  about  1-16'th 
of  the  volume  of  the  fluid  ;  toe  serum  was  perfectly  colourless,  I  D  I 
clot  was  of  a  bright  scarlet,  tint;  the  corpuscles  were  still 
strongly  contracted. 

On mbrfng  I  volume  of  blood  with  halt*  a  volume  of  a  solution  of 
protocarlonate  of  »odaft.  very  light  vermilion-coloured  Quid  mi 
obtained  ;  in  the  course  of  40  minutes  the  corpuscles  had  distinctly 
sunk;  they  were  considerably  contracted.  After  24  hours  they 
had  sunk  through  l-I.'»Ui  of  the  volume  of  the  fluid;  the  colooj 
of  the  blood  was  very  dark;  the  serum  was  reddish,  Imperceptibly 

verging    into    the    clot,   mid  *cry  tcn.-te'ious  mid  viscid;  the    hl< 

corpuseka  were  spherical,  pale,  and  ■  loud  ■  I. 

On  mixbig  1  volume  of  blood  with  0#7  of  a  volume  of  a  solution 

•  l3uttc'*Z4*rl-bi»cmt  in  tl.o  Gi-nnan. — o.  a.  o. ]     . 
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of  bicarUmale  of  soda,  a  nrj  I  nnilion.coloured 

obtained;  the  blond  corpuaclcs  were  rcry  mud)    contracted,  and, 
after  35  minutes,  began  to  sink.     An\  rfl  the  colour  vis 

still  of  an  equally  Nght  rod,  the  blood  corpuscles  bed  sunk  to  the 
.  nt  of  ahont  UlOtfc  of  tlie  volume,  and  tl>c  aerurn  was  clear  and 
colourless. 

i  volume  of  b  Bid  with  0*8  ol  a  volumo  of  a  solution  of 

frrroctfanide  of  pota*si*m,  presented  precisely  the  same  charu 
a*  the  preceding  mixnirc  ;    the  corpuscles    began    tu    sink    after 
50  miuUBBS.     After  IS  hour*  about   t-19tib   of  the  vutu:ae  uf  the 
serum  wu  clear  and  colourless. 

]  volume  of  blood,  on  the  addition  of  0*7  of  n  volume  of 
solution  of  borax,  became  of  a  very  light  red  colour;  the 

uncles  were  contracted   lo   almost   the   same  extent  nx  by  i! 
;  ,»us  salts,  and,  after  24  hours,  bad  sunk  to  the  extent  of  a 
I  15th  of  the  volume  of  tbe  8uid  ;    the  serum  was    clear,  but 
red'Jiih. 

Blrmd  treated  wiih  half  Its  voltuxra  of  a  notation  <>f  iodide 
potassium  became  of  a  light  vermilion  colour,  and  its  eorpuac 
were  much  contracted  and  Hacuit-*haped ;  they  be* an  to  sink  ia 
fill  course  of  an  hour.    After  1h  hours  they  had  sunk  to  the  extent 
of  about  1-25r.h  of  the  volume  of  the  fluid  ;  the  serum  wax  reddish 
and  turbid,  and  very  distinctly  *C|:arntcd  from  the  dot ;  ,: 
Boid  WW*  of  rather  a  darker  reil  than  fresh  unmixed  blood;  it  Was, 
moreover,  gelatinous  and  ropyj  the  blood-eorj  'ad  lost- 

dSsCOld  shape,  *'iil  wen-  spherical,  but  were  much  smaller  than 
previous  rj,  and  some  of  them  went  very  much  distorted  and  jagged. 
100  volumes  of  blood  assumed  a  light  vrnuili oq  colour  on 
being  mixed  with  II  volumes  of  ti  solution  of  tutpkoctfanitlt  of 
potassium ;  the  hlood-eorpuscles  were  contracted,  and  bc<an  to 
sink  in  the  course  of  $\  minutes.  In  £4  hour*  the  fluid  assumed 
a  blackish  brown  colour;  the  corpuscles  bad  now  only  sunk 
through  l-10th  of  the  volume,  but  at  the  same  time  the  scrum  was 
reddish  and  transparent;  tbe  clot  formed  a  dark  blaekMl  brown, 
transparent,  clear,  perfectly  liquid  milt,  In  vhlcfl  no  morpbological 
element  could  be  m* <<i'i  iscd  with  tbe  uiiciuac-ope. 

On  the  addition  of  06  of  a  volume  of  a  solution  of  chloride  of 
cnlrium  (I  part  of  the  salt  to  12  of  water)  to  1  volume  of  blood,  a 
light  red  colour  was  produced,  although  not  so  light  as  with  most 

of  the  alkaline  salts  ;   ■far  Bfl   hour  the  UoodVeOfpOavlfl  hegai. 

sink  and  lo  coiitmct.    After  IS  hours  there  was  no  further  trace  of 
sinking;  the  corpuscles  were  then  enlarged  in  their  long  diameter, 
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and  very  much  diminished  in  thickness,  so  that  they  resembled 
ktnellec  rather  A  BMWWV  i    lii-y  WW  very  much  dis- 

torted, und  some  of  thorn  had  o  jagged  appearance. 

I  volume  of  blood,  mixed  with  half  a  volume  of  a  volution  of 
tuJjihit'r   o/  magtuMii,  of  .4   li;;ht    vrinnhiiu   ruUmr, 

remained  so  even  niter  Is  hours;  (be  fluid  had  then  become  very 
ropy;  there  was  very  little  sinking  of  the  corpuiek^  which  had 
anumrj  ;i  blteart-Ukfl  form  and  hud  their  long  diameter  increased  ; 
their  discoid  form  vm  somewhat  dUtorLed,  and  they  were  ofLen  a 
little  jigged  at  the  edges. 

On  treat itu;  1  volume  of  blood  with  two-thirds  of  a  volume  of  o 
solution  of  AgHftoftMPffWff  of  atnmonm^  it  first  assumed  a  vermilion 
colour*  but,  iiMi-r  24  DOUre*  Appeared  far  d.uk.-i  i ! i  .t .  *  blood  ImtarJ 
with  sulphate  of  soda,  although  scarcely  darker  than  unmixed 
blofal ;  uftcr  1  hour  and  5  minutes   the   corpuscles  began   to  n 

10  hOU**,  then  was  no   true  separatum  of  serum  ;  on  the 
surface  the  mixture  was*  red,  and  only  slightly  transparent ;  it  wag, 
moreover,  very  ropy.     The  corpuscles  were  spherical,  and  mil 
in  diameter  than  the  original  di*cs. 

L  volume  of  blood,  when  mixed  with  half  a  volume  of  solution  of 
cant-twjar  (\  part  of  sugar  to  22  parrs  of  water',,  became  of  a  some- 
what, lighter  red  colour  ;  the  blood-corpuscles  were  moderately  con- 
tracted, and  began  to  sink  in  an  hour  and  a  quarter,  the  sinking 
extending  to  L-I6tfa  of  :!■<•  VOlWM  >'i  is  hours;  the  scrum  was 
perfectly  clear  nnd  colourless  ;  the  clot  was  of  a  somewhat  tighter 
colour  Uuu  that  of  ordiimr)  hluuci,  ,hm1  i!  <  c  »rpi.M  li  .  wen  still 
moderately  contract.  I. 

1  volume  c.i  blond,  on  the  addition  of  0'7  of  a  volume  of  a 
solution  of  gum  arabic  (I  part  in  20  of  water),  became  very  dark, 
and  the  blood-corpuscles  were  ditteialrd  and  almost  spherical; 
thry  began  to  sink  in  three-quarters  of  an  hour,  and  after  18  hours, 
hod  sunk  to  the  extent  of  I -40th  of  the  volume ;  the  blood  had  a 
blackish  red  colour,  and  was  very  tenacious. 

100  volumes  of  blood  mixed  with  an  aqueous  solution*  of 
arstmrejus  ucid,  assumed  a  somen hat   Light  red   colour;   tin:  blood- 

luscleswcrc  unchanged,  and,  after  24  hours,  had  sunk  to  the 
extent  ol  l-ioth  of  the  volume  of  the  fluid;  the  scrum  was  then 
red,  and  the  blood-corpuscles  were  spherical  nnri  had  no  central 
shadow ;  sevend,  that  were  lying  on  their  edge,  were  mufono  ;  -ill 
were  increased  in  thickness. 

*  [The  numlx-r  of  volumes  of  lilt'  solution  of  nrsemoui  acid,  and  lU  strength, 
%rt  omitted  ty  t)i«  author,  nfjafvnily  t»y  an  Divnright.— a.  s.  d.J 
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1  volume  of  Wood,  when  mixed  with  half  it*  volume  of  ex- 
tremely diluted  hydroehlrsric  acid  (1  pv  lrochloric  id  I  " 
532  of  water),  became  vrry  dark  ;  the  blood-cut  puscles.  ran  M4 
much  affected;  they  were  all  1  little  tl  i  ud,  tmi  thnc 
lying  on  their  edge  were  baton  shaped. 

On  mixing  1  ndumr  of  blood  with  0*001  of  a  volume  of  rmu.V 
ammonia,  there  ffm  scarcely  any  dban  ps  of  -  md  ;l»e  hi* 

OOrpuacltS  wen:   ii'tt  v;mMv  nltrred  ;  after  C-l   hours   they  »n;- 
the  extent  of  I -100th  of  the  volume  ;  the  scrum  was  then  red,  ids 
the  corpuscle*  a  little  dlattftdadi 

Tim  cit/xfie  aiAuiift,  and  several  organic  a  kb,  a*  fa 
acetic  acid,  convert  the  blood  into  a  blackish  bro*  I  .  tolerably 

consistent  jelly  ;  and  at  the  same  time  distend  the  corpuscles,  saA 
distort  Off  destroy  them. 

IT«  learn,  from  the  uhserv.itions  of  Bar!es%  Uiat  the  prinmrr 
action  of  oxygen  and  carbonic  acid  on  the  coloured  cells,  is  also  of 
a  mechanical  nature;  but  tkdl  author  has  shown,  by  his  vnrioualY 
modified  experiments,  that  these  ga*0f  likewise  exert  a  chemical 
influence    On    every    molecule  of    the    I id;    thus    In 

instance,  that  "hen  we  allow  oxygen   and  oal  RHdc  acid  U 
alternately  on  the  red  cells,  they  become  gradually  destr 
destruction   being   uaoally   completed  after  the   ninth  or   tenth 
exposure  to   the  action  of  the  gases — an  experiment    which   « 
obviously  of  the   highest    importance    in    connexion   with 
coloured  Coih  ID  the  circulating  blood.     We  should  therefore,  at 
all  events,  be  going  too  for  if,  on  the  above-mentioned  grounds, 
wc    should    a$cril>c    the    influence   of    oxygen    or   of   the    gases 
grnrrnlly  on  the  rnlour  of  the  blood,  solely  on   Uw  changes  in  the 
form   of   the   blood-corpuscle  which    they   induce.     The    primary 
action  of  the  oxygen  may  always  be  u  physical  one,  like  that  of  the 
salts;  but  these  also  net  mechanically  only  at  ,: 

all,  jih  we  I i:ur  already  *ccn,  communicate  »  light    o-<l    •i»l-nn   In  ''■■ 

blood  in  tic-  [rat  momenta  of  tbah  si  lion;  after  a  longer  ur  shorter 
period  (varying  in  the  case  of  different  aalt*:,  they  give  o  more 
or  less  dark  red  tint  to  the  blood. 

It  bfal  the  Creator  OT  less  rapidity  of  the  mechanical  action  D 
vdt>   ihat  r In-  ejiMin  mual  be  looghl  wh)  a  men 
has  been  ascribed  lo  many  of  them,  when  they  wen-  only  regarded 
a*  capable  of  darkening  the  colour  <>t  tl  i  blood;  as  for  instance, 
to  the  alkaline  carbonate,  (Mulder  and  N:i-.m).  the  salts  of  am* 
rnonia  (Dumoa),  and  tl  b  rwtasli-saka,  especially  nitre  [IKmefeJd). 

Nassc  has  shown  from  several  carefully  conducted  series  of 
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TperiraenU,  that  wo  are  by  no  means  justified  in  drawing  any  con- 
tusions regarding  the  action  of  these  substances  In  ilie  circulating 
of  the  living  body,  from  Lhcir  action  on  frcMfa  blood  out  of 
ic  organism.  For  a  long  time  he  gave  to  dogs  and  goat*,  food 
ling  soda  ar  nitre,  but  he  cither  observed  no  action  on  tho 
tuition  of  Ac  blood,  nr  one  precisely  the  reverse  of  that  which 
expected.  I  have  made  experiment.*  of  ft  similar  nature  villi  in- 
of  solutions  of  nitrate  and  bicarbonate  of  potash  ;  a  solution 
JO  gramme*  of  nitrate  of  potash  in  200  gramme*  of  water  at 
>ut  .58*  was  very  slowly  injected  into  the  jugular  vein  of  a 
somewhat  overworked  how,  whieli  lost  little  blood  by  the  up* 
Wion.  The  operation  of  venesection  was  performed  a  quarter  of 
an  hour  after  the  completion  of  the  injection.  The  blood  was 
father  darker  than  that  which  waa  discharged  before  the  injection, 
tud  coagulated  more  rapirily,  but  formed  a  lew*  dense  dot  and 
t  smaller  crust.  In  a  similar  maimer  I  injected  30  gramme*  of 
^carbonate  of  potash  dissolved  in  ISO  gramme*  of  tepid  water,  into 
ba  jugular  vein  of  an  old  but  still  somewhat  powerful  horse 
tventeen  iniiml.es  after  the  completion  of  the  injection,  blond  waa 
ike u  from  the  jugular  vein  of  the  opposite  side ;  this  blood  waa 
meh  darker  than  that  which  escaped  before  the  injection  ;  tlic 
lood-corpuscles  sank  much  more  slowly.,  the  crust  was  less  thick, 
nd  the  clot  easily  broken  down.  In  the  latter  case  the  change 
Ucfa  the  blood  underwent  from  the  decomposition  of  thfl  biear- 
ormtc  of  potash  may  be  easily  explained  :  In  the  circulating  blood, 
lithe  conditions  xrr  preMAt  vhioh  giTfi  riMtOft  dfeiMiii>osi!  ion 
f  this  salt  into  earbonic  acid  and  simple  carbonate  of  potash, 
arne.ly.  n  hii^h  temperature,  and  the  notion  of  free  gases;  and  the 
.aid  has  hence  assumed  the  character  of  a  blood  rich  in  carbonic 
cid  :  the  dark  colour  corresponds  with  the  accumulation  of  car- 

Racid  in  the  blood;  the  neutral  alkaline  carbonate,  rapidly  as 
separated  by  the  kidneys,  had,  however,  here  delayed  the 
ig  of  the  corpuscles.  The  action  of  the  free  carbonic  acid 
ran  also  shown  in  the  excited  and,  as  it  were,  intoxicated  state 
*  which  the  animal  remained  even  an  hour  after  the  injection. 
Tib  condition  was  precisely  similar  to  that  wfckfc  I  have  rapttfr 
dly  observed  in  boraes,  after  allowing  them  to  breathe  n  mixture 
f  log  of  carbonic  acid  and  90J  of  atmospheric  air  for  from  3  to  8 
nnutcs;  the  pulse  increased  from  36  and  40  strokes  in  the  minute 
3  50  and  even  54;  the  eyes  of  the  animal  were  trlWtrii'm-  but 
:eady?  its  gait  was  firm,  there  was  rumbling  in  the  intestines,  and 
i  ti  were  eructations  and  a  great  flow  of  saliva. 
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That  the  bicarbonate  ofp&task  is  converted  in  the  blood  of 
Hring  animals  into  carbonic  acid  and  simple  corboaate  or  *e*pi- 
carhonate  of  potash,  is  niwi  obvicmi  from  experimental  which  I  hut 
with  frog*.  These  animals  were  placed  in  differently  saU- 
ratex]  solutions-  of  bicarbonate  of  potash  or  soda,  and  were  nxed  ia 
auch  a  manner  that  they  could  breathe  freely.,  and  that  the  *eb- 
roctiibrune  <»f  one  foot  could,  at  the  same-  time,  be  observed  uncex 
tlir  odunMBOpBi      Within  tlncc  minute*  after  tlir  be^innini:  of  the 

incut,  the  blood-«orpu3clca  began  to  accumulate  in  tJtc 
smaller  capillaries  of  the  web-membrane,  while  in  the  larger 
one*  there  was  a*  yr-t  no  perceptible  diminution  of  the  rapi- 
thc  circulation  ;  in  from  HI  to  19  minutes,  hownYBf,  temporary 
accumulations  and  short  stoppages  were  perceptible  ;  nt  a  still  later 
period  an  oscillation  began  in  these  larger  vessels,  so  that  it  wu 
no  longer  possible  to  distinguish  in  which  direction  the  current 
wax  running.  As  far  as  was  potable,  the  blood-corpuscle*  of  this 
frog  were  compared  with  those  of  another  (not  exposed  to  the 
action  of  a  salt),  whose  web-membranc  was  simultaneously  brought 
under  another  microscope  of  nearly  the  same  magnifying  power. 
El i.eiri,  which,  as  la  wall  knowD^an-  u  percciwl  In  the 

blood-cells  of  froya*  blood  in  the  act  of  circulation.  1  aft  also  rould 
not  be  recognised ;  but  although  accurate  measurements  of  the 
blood-eel U  within  the  web- membrane  could  not  be  ma<I 
a  comparison  of  the  blood-cells  in  the  two  kinds  of  circulating 
blnod,  showed  (after  a  condition  of  stasis  had  oammaneed  in  the 
finer  capillaric4  of  the  web-membranc  of  the  frog  placed  in  the  salt), 
that  the  corpuscle*  of  the  blood  in  which  the  alkaline  bicirbonate 
was  diffused,  were  swollen,  shortened  in  their  long  diameter,  and 
dilated    trnusvrrsrly.      ThM    phenomena    and    alterations    in    the 

dimensions  of  the  blood-corpusrh's  wore  even  moredfctincl  In  \nxp 
which  were  gradually  suffocated  in  an  aimonphcrc  rkh  in  carbonic 
acid. 

fn  both  canes,  tire  blood  of  the  larger  vessels  and  of  the  heart 
was  not  of  a  brownish  red.  but  of  a  purplish  colour,  merging  from 
a  cherry  red  into  an  almost  perfect  violet;  the  hlood-coij: 
without  a  decided  nucleus,  exhibited  a  central  and  peripheral  turbid- 
ity, independent  of  the  arrangement  of  the  microscope;  some  were 
J  in  dumrtrr  and  volume.  On  the  addition  of  bicarbonate 
of  potash  to  the  blood  of  the  fro:    treated  with  carbonic  acid  or  the 

I  alkaline  bicarbonate,  the  Quid  i  Kchanged  Eta  purpl 
vermilion  tot;  the  blood-cells  were,  howeTer,  so  contract-  I 
when  seen  under  the  microscope  they  resembled  crumpled  elliptic 
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*unina%  or  wrinkled &jtd  v.ipplrd  shreda ;  thefrtransverae  diameter 
*u  so  diminished  that  it  was  scarcely  nicasui.  ni  Id 

•tre  distinctly  vhihb|  they  did  not,  however,  present  the  ordinary 
fcrm,  but  occurred  as  dark  granular  heaps,  which  distantly  rc- 

Ki;:!il.  .1  ijiusrU'H.      In     both     OUtf    the    serum    separated 

rtry  completely  froea  tile  dot]  both  kinds  of  blood  rest 

to  reddened  litmus  paper,  but  only  that  of  the  frog  wh'n  h  bod 
been  exposed  lo  the  action  of  the  salt  reacted  on  tumeric  paper. 
The  heart  of  thp  killed   or    nsphyxiutol    Mdn  (feed    the 

singular  pben  I  iat,  when   pinched  with  forcepSj  il 

thrown  into  a  state  of  rigid  spasm,  and  by  (Had  tfl  blood, 

became     perfectly   white.      In     the     fro^s    winch     bid     bre.v 
carbonic  aefd,  the  fongi  were  ottrnordintritj  distended]  Mooolosfj 
and  altiumi  colourless ;  while  in  the  frogs  submitted  to  tin*  action 
of  the  lefts,  they  were  collapsed  and  of*  a  cherry  purplb  i  col 
In  a  saturated  solution  of  the  alkaline  bicarbonate*,  the  fro    •   died 
in  five  mimitex;   while  in  a  moderately  diluted  solution,  they  often 

lined  ;ilivr  fat  an  hour  and  ;\  half. 

Wlnrn   froip»  were   treated  in  a   precisely  similar   manner  with 

'ions  of  alkaline  f/ratocarbonales,  stoppages  of  the  blood-current 
in  the  capillaries  were  also  very  Boon  observed,  but  no  change 
could  be  perceived  in  the  dimensions  of  the  blood-cells  (either 
augmentation  or  diminution  nf  volume},  by  any  poeriUe  eom« 
pnr.i' '  Lforemetrta  |  fee  capillaries  were,  howei  r,  very  much 

filled  with  blood-corpuscles;  the  Intercellular  fluid  appeared  to  be 
diminished,  fla  to  be  thus  induced,  precisely  as  occurs  in  the 

phenomena  of  inflammation :  here  also  there  were  no  nuclei  to  be 
perceived.  The  blood  of  the  larger  vessels  li;id  not  the  slightest 
tint  of  violet,  but  was  of  a  pure  brownish  red  colour;  its  corpuscles 
were,  however,  collapsed]  in  folds,  strongly  granular,  and  presented 
a  dull  granulated  nucletm:  on  the  addition  of  nn  alkaline  protocaf- 
bonattt,  they  became  still  more  contracted,  and  the  nuclei  stood 
out  distinctly  as  minute  accumulations  of  sharply  projed 
granules,  the  entire  cell  having  a  shred-like  and  folded  eppCBrenoej 
Hid  being  dotted  with  tolerable  regularity  on  its  border;  on  ex- 
posiir>   to  the  air,  the  dark  reddish  brown  chit  as*-  tmcd  I  light  red 

. j r -  The  I'm  ■.-.  were  moderately  eollapsodj  end  of  a  brownish 
red  col  m  the  heart,  on  being  touched,  was  not  thrown  into  n 
state  of  rigid  spasm,  but  was  excited  to  active  contractions. 

In  frogs  narcotic  thw,  and  observed  in  ■  sbnflei 

ner,  wim*  striking  phenomena,  very  different  from  those  hitherto 

mentioned,  were  noticed;  here,  during  the  gradual  action  of 
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cllici.  MnppagM  in  the  circulation  of  the  vrcb-nKmbnne  were 
NKOtflttdi  Imt  intend  of  on  accumulation  of  blood  in  the  smaller 
capillaries,  many  of  thou  were  perfectly  devoid  of  coloured  cells, 
so  that  in  some  nothing  but  a  few  senttered  colnurlexx  corpuscle* 
could  be  recognised;  no  blood-corpuscle*  any  longer  ]>*Mcd  from 
the  larger  vessels  into  the  apparently  empty  *pocca ;  the  diameter 
of  the  smaller  capillaries  was  obviously  so  diminished  that  no  nd 
blood-eell*  could  any  longer  enter  them,  and  thnap  which  had 
been  contained  within  them*  BtMtmed  forth  from  tl  ■•  i  i .1  1  t-. 
which  were  dWnotly  visible;  no  change  could  be  observed  in  tbc 
blood-OOrptudiS  themselves.  The  blood  of  the  larger  vessels  was 
of  a  dark  red  rolour,  merging  into  violet ;  it*  corpuscles  during 
liu-  tlist  few  iMiiim'iit.N  were  normal  mid  without  a  nuc In. 
exposure  to  the  ;»ir  tluy  toon  became  distorted  and  indistinct. 
Tin  kngiVOrt  usually  (but  not  always)  felled  with  air,  and  very 
much  expanded.  It  i<<  perhaps  deserving  of  mention  that  after 
flllnillilllllll  thfl  nudM  IWre  always  found  in  a  highly  relaxed 
condition,  while  after  the  application  of  carbonic  acid  or  alkaline 
carbonates,  there  was  constantly  tonic  spasm,  and  the  muscles, 
after  death,  wore  round  (ft*  has  been  already  mentioned)  in  a 
state  «f  riyjd  contraction;  if  we  regard  thii  phenomenon  as  a 
•rquence  of  irritation  or  paralysis  of  the  spinal  nerves,  we 
ii  Id  have  observed  paralysis  of  the  vasomotor  nerves  of  the  web- 
membrane  in  rigOl  of  the  muscles,  and  irritation  of  the  vasomotor 
nerves  in  paralysis  of  the  spinal  nerves. 

Wr.  should  M.irrrl)  have  di'M'iihed  so  fully,  in  this  place,  the 
relations  of  the  above-named  sulxrtanccs  in  the  blood  of  living 
animals,  if  we  had  not  wished  at  the  same  time  to  use  the*: 
SipOrtcaaotal  researches  as  a  caution  against  the  too  hasty  con- 
rliiMon*  that  have  been  drawn  from  the  action  of  various  chemical 
substance*  on  the  blood-corpuscles  mid  other  elements  of 
Hoodj  with  the  view  of  elucidating  pathological  and  phnrnuico* 
logical  proctHQI.  If  in  the  more  recent  and  so  called  rational 
pharmacology,  we    had    guarded   against    such    crude    chemical 

exphinuUnii:.,  \u-  should    have  avoided  ma:iy     (■   w-.  :uid  kept  clear 

of  many  absurd  physiological  fictions. 

It  is  clear,  from  the  preceding  remarks,  that  many  of  those 
subsunecs  which  modify  the  form  of  the  blood-corpuscles,  at  the 
nmc  time  vKrrl  a  chnnir.1I  ailion  mi  their  nails;  but  wliether 
they — and  more  especially  the  gases— extend  theii action  to  tlie 
contents  of  the  blood-cells .  m  id  imperially  to  the  pigment,  is  a 
question  as  yet  by  no  means  satisfactorily  answered.    To  judge 
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from  the  properties  of  harmatin,  as  described  in  the  first  volume, 
we  aliouhl  scarcely  aspect  such  an  action;  brwi  bin  thtwasan 
how  indifferent  and  inaccessible  hnmintin  is  to  most  chemical 
reagents;  but,  on  the  other  lmnd.it  i*  also  manifest  that  this 
pigment  can  hardly  exist  in  the  blood-cells  in  the  same  state  in 
wl.ii  1  -i  s  exhibited  isolated  In  ehemUt*.  There  i*  still  a  perfect 
absence  of  definite  chemical  facta  i<>  proTfl  the  almost  indubitable 
action  of  oxygen  on  the  contents  of  the  blood-eorpusclcs ;  there 
are  merely  a  few  ex  peri  m*  ■  by  Brueh*  in  support  of  thin 

view,  which    has    become    m«»rc   tlum    probable    fro  n    pn] 
grounds.      The    pigmeoi     itself   appears    to    undergo   chancres    of 

IV  by  oxygen  and  carbon:.-  ,u  id  ;   for  if  strongly  watered  blood, 

■hose  plasma  it  mny  be  presumed  that  the  contents  of  the 
blood- corpuscles  are  diffused,  be  shaken  with  carbonic  acid  gas, it* 
dark  colour  becomes  Mtill  darker  in  refracted  (ur  transmitted)  light  ; 
that  is  to  say,  blood  which  is  merely  watered  <i>|>\u  •»,  when  viewed 
ransmittcd  light,  of  a  less  deep  dark  red  colour  than  blood 
which  lias  been  similarly  watered  and  has  been  impregnated  with 
carbonic  acid;  we  ohsrrvr  the  opposite  result  on  treating  blood, 
which  has  been  watered  in  thin  manner,  with  oxygen  gas.  This  may 
serve  to  explain  why  the  blood  of  the  portal  vein,  which  is  richer 
in  water  than  that  of  the  other  veins,  is  also  of  a  darker  colour. 

Taking  into  consideration  all  these  circumstances  regarding 
the  mechanical  relations  of  the  blood-corjraaoLaBj  it  follows  that  a 
definite  tint  may  be  g}fOn  to  I  he  whole  blood  by  the  action  of 
very  different  influences  upon  the  blood-cells,  and  that  in  special 
case*  it  is  often  verv  difficult  to  decide  on  which  of  these  often 
opposite  causes  the  colour  of  the  blood  in  any  particular  case  may 
depend. 

Moreover,  there  arc  other  physical  relations,  not  directly  acting 
on  the  bbott-corpuscks, which  may  modify  the  colour  of  the  whole 
blood.  Thus  we  find  the  blood  of  a  lighter  tint  when,  in  addition 
to  the  red  cells,  it  contains  a  very  large  number  of  colourless 
corpuscles,  or  of  other  particles  which  strongly  reflect  light ;  thus 
Scherer  showed  that  the  addition  of  milk  or  powdered  gypsum 
made  the  blood  of  a  lighter  red  tint;  and  this  is  also  the  reason 
that  we  sometimes  find  the  blood,  in  cases  of  pyccmia  nnd  suramin, 
which  abounds  in  colourless  blood-cells,  as  well  as  the  blood  of 
con6rmed  drunkards,  in  which  there  are  innumerable  fat-globulev, 
of  a  comparatively  light  tint. 

We   need   hardly   mention   that  external   influences,  such,  for 
•  ZciUelir.  f.  rat,  M*d.     Dd.  1,  ft.  440-460,  aud  DU  3,  5.  30R-318. 
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instance,  m  potrofcrtlon,  must  act  on  the  form  of  the  corpuscle* 
rise  to  chemical  change**     Hence  wc  need  not  wonder  at 

in.  .-ri-corpnsclr*  of  the  roost  varied  forms   in   the 

1  luxlie*  or  in  old  exudations.     It  i*f  huu*. ■« 
rarely  that  we  ran  ilrnw  n:  regarding  the  pre-existing 

disease  from  these  forms ;  far  they  arc  not  the  direct  result  of  a 
morbid  process,  hut  hkt.Iv  the  consequence  of  tl*e  chemical  or 
physical   changes    to   which    the   intercellular   fluid    is   exposed. 

must  not.  therefore,  expect  any  ^rcaL  advantage  for  medical 
dinjmosis  from  the  microscopic  examination  of  such  blood ;  on  the 
one  band  niofa  clumped  forms  of  the  cori>  .<'ver 

occur  in  fre-  fa  blood  "'■  they  were  formerly  supposed  to 

have  Ik-.  I   in  thl   blood    in  ranes  uf  typhus):  aid  on  the 

other,  Iwcausc  blood  obtained  from  the  dead  body  always  rapidly 

r-oe*  essential  changes  from  external  influence*. 
Having  thus  considered  the  physical  characters  of  the  blood* 
corpuscle;.  VS  BOW  proceed  La  the  in  vesication  of  their  rArmieu/ 
cvtutiturnt*.     Tliis  H  a  subject  on  which  there  is  still  much  that  is 
obscure.     The  microscopic  em  >l  the  blood  lias  cert. 

-  that  it*  pigment  is  limited  to  only  the  coloured  cell*; 
Benalias  has  farther  shown  that  in  these  cells  there  i*  contained 
an  albuminous  fluid,  differing,  howe\n,  bom  albumen,  which  he 
named  gUilndm,  and  expressed  hie  battel  thai  tic  phoaphoriacd  fat 
wi»  in  nil  probability  only  contained  in  the  blood-cclla.  The 
same  chemist  likewise  indicated  the  way  by  which  the  blood- 
COTpUsdat  lulSjht  be  separated  fr-mi  the  intercellular  thud,  nr  by 
which,  at  all  event*,  they  might  be  obtained  free  from  the  ronsli- 
tucnta  of  the  scrum,  although  with  the  loss  of  several  ol  their  own 
assent  ml  constituents.    Dumas  and  Fig-  ilio  first  to  a 

this   method  to  actual  pr  nd  the  former,  by  this  means, 

was  enabled  to  rahmil  t«>  ao  elemeQtarj  anajjais  Um  dried  frag- 
j  |  ..!'  blood  I'-'-puseles;  but,  from  the  very  nature  of  the  case, 
all  these  bveatigatiou  could  lead  to  very  few  conclusions  regard- 
ing 1 1 u *  trae  and  asaential  constituents  of  these  coloured  cells: 
for  we  were  invc  cither  the  blood-oeUi  mix..!  v. 

cellular  fluid,  or  merely  the  cells  more  or  less  completely  I . 

'ancos  (pcnetrntni^  the  cell-walla).     We  are 
indebted  to  the  ingeniou*  and  careful  in  m  of  G  Schmidt 

for  a  more  dafinite  knowledge  regarding  the  composition  ol 
content*  of  the  blood- corpuscles,  and  the  oaten  of  the  individual 
substances  occurring  in  them.     l¥«  shaO  sec  that  hi  this  disr 
of  Schmidt'*  lies  the  nucleus  of  all  our  knowledge  and  theories 
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regarding  die  cbexiiicu-pliyxiohrn'ral  importance  of  the    hlood- 

Beraeliua#  hod  already  found  thnt  the  corpuscles  were  the  cause 
of  the  blood**  redness,  and  were  not  dissolved  by  salts  having  an 
alkaline  basis,  or  by  BUgar,  and  thai  we  hud  in  this  way  a  mc.iiiu  Of 
v.  jt.u.r.ui;  in  HUM  iuq-uiic  the  blood  OOfpttldfli  &ODD  thr  mti  i- 
©cllular  fluid.  FigTUtrt  was  the  first  who  employed  this  means  to 
obtain  a  quantitative  determination  of  the  blood  corpuscles, 
regarding  which  we  abnll  apeak  more  folly  pre*  ntly.  Since,  how- 
ever, in  attempting  to  sc.pnt.iir  the  blood*CUIpUflfJtt  in  (his  way  (a 
solution  of  sulphate  of  soda  is  what  is  commonly  Med  for  the 
purpose)  from  the  constituent*  of  the  intercellular  Huid,  it  very 
soon  becomes  apparent  that,  these  particles,  on  the  om:  hand. 
lien  ink-  agglutinated  to,  and  stop  up  the  filter,  and  on  the  Other, 
that  tficy  become  so  changed  that  they  pn.vs  through  it.  DurnaxJ 
recommended  thnt  osygm  should  he  continuously  passed  into  the 
fluid  tying  In  the  tiller,  while.  ;it  the  same  time?,  a  solution  of 
Ohnbttr*!  S&lta  should  be  constantly  allowed  to  drip  into  it.  The 
blood-corpuscles  obtained  in  this  manner, and  containing  (iliubcr's 
salt*,  are  dried,  extracted  with  ether  and  boiling  alcohol,  and 
anally  freed  by  boiling  water  from  the  sulphate  of  soda  and  other 
soluble  constituent*.  By  submitting  to  ultimate  Hnslyiil  thi* 
residue  of  the  blood-cells  freed  from  serum,  Duma*  found  thnt 
both  in  men,  dogs,  and  rabbits,  after  deducting  for  Uic  such,  tin  iv 
was  the  0  ratio  of  from  55'1  to   55'4«   of  carbon,   7']  J   of 

lydragBBj  from  17*2  to  17*5 J  of  nitrogen,  and  consequently  from 
2&2  to  20'6£  of  oxygen. 

C.  Bdimidtj  exhibited  in  a  similar  maimer  the  coagulable  and 
insoluble  parts  of  the  blood-cells,  utul  found  their  specific   gravity 

before  the  abstraction  c4  their  iron  to  bc2'2507;  but  after  the 
lib^raction  of  the  aah  and  iron  only  1-2090.  The  same  author 
bal  100  parti  of  this  dry  ceU-residafl  contained  on  u 
average  8"*&£>  porta  of  globulin  and  12"4l  of  hrcmatin.  The 
lur.  containing  oah,  yielded  1*1799  of  peroxide  of  iron  and 
0*lL'i;  of  earthy  phosphate* 

In  rensrenee  to  the  rrti-waU  of  tin-  rrd  corpuscles,  most  French 

Dials,  even  to  the  most  recent  time,  bare  held  that  this  mem- 
brane was  hhnu,  in  accordance   with  the  old  view   regarding  the 

•   Ulirh.  <!.Ch.     Bd.'J,  K.74.(4te  Ai.lf.) 

*>  An,  Jc  Ohbn,  el  .!<■  I'iiy-.   9om  We,  r.  u,p.  603. 

X  Iliiil.    T.  17. 1'.  04-J. 
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coagulation  of  the  blood.  Denis  and  Lecatiu  hare  attempted  to 
demonstrate  the  presence  of  fibrin  in  the  blood  eoqmscles  by 
ir.xting  them  with  salt*,  vis.,  nitrate  of  potash  and  chloride  of 
■oAmij  Vticfcoir,  who  hit*  repeated  these  experiments,  has  however 
shown  that  the  small  membranes  ohscrved  by  tlicac  authors  art 
nothing  more  than  the  folded  and  adhering  walls  of  the  blood- 
corpuscles,  which,  under  the  microscope,  in  consequence  of  the 
pressure  ami  the  ernahing  rf  tlm  glass  covering  the  object,  often 
acquire  the  ap|>earaiice  of  Nassc's  fibrinous  flakes;  Vin  1; 
ITtf,  vary  correctly  remarked  that  the  solubility  of  these  03 
brarics  in  a  solution  of  nitre,  and  thoir  swelling  in  acetic  acid,  by 
no  mean*  prove  their  identity  with  fibrin  :  moreover  I  was  unable 
to  obtain  ■  t.race  of  coa^ulahlc  matter,  or  of  matter  precipitabtc  by 
arctic  arid,  from  the  cell-membrane  of  the  corpuscle*  of  the  blood 
of  horses  and  oxen  by  prolonged  (HgettsOB  with  a  solution  of  nitre- 
Ifnltkr  regards  the  celUwall  as  binoxidc  of  protein]    but   the 

UlOUBilici  of  tin-   lenmin*  of   tin-    eell-walN    obtained    h\ 

blood  with  water  by  no  means  coincide  with  those  of  Mulder's 
binoxidc  of  protein;  they  are  far  more  difficult  of  solution  in 
acetic  acid  and  in  the  alkalies  than  the  latter;  and  in  these  mem- 
branes I  have  not  hern  aide  to  detect  any  trace  of  sulphur,  which, 
as  is  well  known,  i*  contained  in  binoxidc  of  protein.  Moreover, 
Mulder  has  not  demonstrated  the  presence  of  thin  substance  by 
direct  experiments,  but  was  merely  led  t<  i  this  view  by  the  following 
consideration  :  on  their  piSMge  through  the  pulmonary  capillaries, 
the  blood-OOrpOaclCi  become  invested  with  a  thicker  layer  of  this 
binoxidc,  in  consequence  of  which  the  blood-pigment  appears  ofa 
lighter  red  colour,  as  i(  seen  through  ground  glass,  and  hence  the 
lighter  red  tint  of  arterial  blood ;  the  central  depression  cf 

coloured  odb  also  bears  Otlt  tliix  view,  since  the  iiittuuunntory  cruit 
in  which, na  is  well  known,  there  is  much  binoxidc  o  hu 

also  a  great  tendency  to  exhibit  a  similar  depression  or  concavity. 
It  is  very  probable  that  the  cell-walla  of  the  corpuscles  even 
of  the  mM  blood  have  not  a  precisely  identical  composition;  at 
all  events  we  see  that  the  coloured  cells  of  the  same  blood  are,  a* 
a  general  rule,  very  unequally  acted  upon  by  the  same  reagenU  ;  if, 
for  instance,  we  allow  water,  dilute  acids,  ether,  or  dilute  alkalis* 
solutions,  to  act  on  the  blond-corpuscles,  we  perceive  that  the  work 
of  destruction  does  not  by  any  means  proceed  uniformly  ;  thus 
some  do  not  disappear  even  when  the  blood  is  very  much  diluted 
with  water ;  these  we  consider  to  be  the  younger  ceils,  while  those 
which  arc  easily  destroyed  are  regarded  as  the  older  blood- corpuscles; 
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for  it  i%  believed  that  the  capsule  of  the  colour  I.-  a  DOfJXVdeo,  from 
which  tin?  coloured  cell*  nt  all  events  in  part  proceed,  retains  for 
some  time  its  ioruit-r  BnOISKnl  nature,  even  when  pigment  ha* 
una  formed  within  the  cell.  The  cell-wall,  which  so  rapidly  il.s- 
nppcuns  from  our  si^ht  under  the  microscope,  in,  however,  nctunlly 
dissolved  by  very  few  of  these  reagents  j  it  only  pusses  into  a 
gelatinous  or  rather  a  mucus-like  condition,  in  which  its  coellicient 
of  refraction  is  nearly  the  mnfl  ;is  that  of  the  plasma;  0*6  arrive 
at  this  conclusion  not  merely  from  the  experiment  to  which  refcr- 

.   lie-      1  ::\   l«-r:i    |"|Vi)  UOIltlj     m:oh.  ,     I  i\      which     tllC   Ccll-Ulill    Iliay   a^aill 

be  rendered  visible  either  in  all  ita  integrity  or  at  all  event*  in 
fragment*  by  solutions  of  salt,  iodine,  &c,  but  also  from  the 
viscidity  and  tenacity  which  arc  imported  to  the  blood  by  the 
addition  of  certain  Mibstanccs,  as  dilute  organic  acids,  alkaline 
carbonates,  iodide  of  potassium,  hydrochlorate  of  ammonia,  he. 
If  Mood  which  lias  been  thus  modified  '■><  sal  Voted  ffritfa  acid*  or 
alkalies,  or  if  a  solution  of  iodine  01  of  .sulphate  i»f  .soda  !«■  added 
to  it,  the  walls  of  the  corpuscles  again  become  apparent,  rind  the 
blood  at  the  same  time  loses  its  acquired  viscidity.  Moreover 
neither  flic  intercellular  fluid  nor  the  scrum  is  reduced  by  the 
above  means  Lu  such  a  viscid  or  tenacious  condition,  which  must 
therefore  be  dependent  on  the  blood-corpuscles :  further,  mucus 
which  had  become  swollen  m  water  becomes  condensed  by  the 
tame  means,  so  a*  to  be  less  transparent  to  the  unaided  eye, 
ing  almost  as  if  it  were  coagulated,  and  exhibiting  thread- 

e  streaks  under  the  microscope. 
Tiic  globulin^  or  coagulablc  mutter  contained  in  the  blood-cells, 
06  well  a*  the  Jurmatinf  has  been   fully  considered  in  the  first 
volume  ;  wo  shall  therefore  direct  our  attention  to  the  other  Ofgl 
substances  vhlcb  must  be  regarded  as  essential  constituents  of  (lit* 
coloured  cells. 

With  regard  to  the  nuclei  of  the  blood- corpuscles,  in  a  morpho- 
logical point  of  view  they  are  of  very  doubtful  importance,  »ince 
several  of  our  first  physiologist*  fU.  Wagner  amongst  the  number) 
regard  the  wi\  ilistinct  and  often  clearly  defined  nuclei  of  the 
blood-corpuscles  of  the  amphibia  as  products  of  chemical  secretion 
from  the  homogeneous  cell-content*  after  death,  while  others 
conceive  that  in  the  discoid  coloured  bodies  in  the  blood  of  mam- 
malia and  birds  thej  see  iln*  nuclei  or  their  remains.  But  whatever 
decision  may  be  nrrived  at  regarding  the  morphological  existence 
of  these  elements,  nothing  can  as  yet  be  definitely  concluded 
regarding  their  chemical  nature,  in  the  first  place  because  wc  are 


Br. 

Hfl  tlieia  for  chemical  examination,  and 
»ccondly,  because  even  if  we  recognize  them  m  composed  of  ■ 
protein-compound,  our  kron-lcdge  of  these  substances  U  still  WoA 
a  vexed  qursti  m.  I  tal  it  would  he  impossible  CO  deride  whether 
this  puclcoe  oubstaiico  did  or  (lid  not  coiinU:  of  one  of  the  Luowu 
And  named  pro  lie*. 

J.  Mullcr,  and  subsequent  .uticd  the  nooWtu 

u  fibrin  in  eonaeqoenee  of  it*  solubility  in  acetic  acid  and  in 
alkalies,  lmt  unfortunately  these  properties'  arc  nol  characteristic 
<>f  tit-  rahtOnfn  to  width  the  tan  fibrin  ia  generally  applied; 
moreover,  my  olwervntiotiw  coincide  with  those  of  Jul.  Vogel, 
nlttQi  rerj  difficult  of  solution  in  acetic  acid, ami 
hence  1  cannot  regard  it  a*  identical  with  fibrin.  M;tiiland*  regards 
the  nucleus  I  I  B  peculiar  horn-like  compound,  which 

lie  nam<  is8C  very  correctly  remark*  that  the  substance 

which  Mini  land  obtained  by  washing  the  clot  after  the  removal  of 
tl>e  fibrin  fit  the  same  tim>  *  the  cclUimlU  <rf  tl>e  blood- 

rrasdMi  uhii-h  at.  all  event*  preponderate  very  much  ovr 
iiuclcws-substancc  in  question,  lliincfckl  regard*  tie  nucleus** 
consisting  essentially  of  fat ;  that  fat  is  nbiindnnt  in  the  blood-eeUi 
will  be  immediately  shown  ;  but  it  is  scarcely  necessary  to  mention 
that,  in  llic  process  of  exhibiting  the*8  nuclei,  the  fat  must  always 
become  mixed  with  them,  and  consequently  mu»t  always  form  the 
larger  part  ol  the  object  of  investigation. 

It  has  been  already  mentioned  (sec  vol.  i..  pi  967)i  tr>at  a  con- 
siderable part,  of  the  fill  of  the  blood  is  nrcumulntcd  in  the  blood- 
cells.    ttcrxeliux  thought  St probable  thai  the so-called  phu-. 
fat  might  be  «h"uh\  contained  in  the  Mo  ancle*.     I  barest 

all  events  found  this  view  to  he  bo  far  correct  that  the  fat  extracted 
by  ether  from  tho  blood corpuscles  of  the  01  [obtained  by  means 
nf  tulphate  of  soila,  according  to  Dumas^a  nietli 
£S  ui  .  -fi,  wbieh  had  as  acid  reaction)  and  consisted  enentielrj 
of  Mid  pfaapbatfl  Of  lime,  Since,  however,  at  the  present  day 
we  arc  justified  in  queatioi  BOof  such  a  phosphorated 

fat  as  was  formerly  nnppoied  to  exist,  the  idea  suggests  itself,  that 
what  wc  here  meet  with  is  the  ylycero-phoa]  -id  discovered 

In  (iohh-y  in  the  yolk  of  egg  (see  vol.  i.,  p.  243).  In  the  dry 
blotid-corpu&cles  of  the  ox  I  found  on  an  overage  tt'lHdu  of  matter 
extract  able  by  ether.  We  must,  however,  not  omit  to  mention 
that  the  blnoil-tvlls  of  arterial  are  poorer  in  fat.  tlian  those  of 

*   An    Expi'iitui'iiiul  Estav  on  the  Fhriiolugy  of  the    Mood.     Cdmufxnrb« 
1838,1-.  19. 
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venoua  blood ;  thus  in  the-  corpuscles  of  tlio  arterial  blood  of  a 

i.tiit  Jmlf  as  much  fat  as  in  tho*e  of  it»  venous 

bloodj  in  it"*  latter  tbc  am  on1  bdng3"69£f,  and  in  the  former, 

I*- J  i;   of  the  dry  prepared  corpuscle*. 

The  so-called  ez/rat :.J.  rof  the  blood  cannot  be  accurately 

•atcd,  since  they  are  substance*  of  which  we  have  no  knowledge  $ 
but  this  mueli  it  aatafiiUthed  from  tin-  fan  investigation*  winch  I 
Lave  made  on  this  subject,  i  ainerrj  that  moat  of  neb  rabstantai 
pertain  to  the  scrum  and  not  to  the  blood-cclU.  While  100  parts 
c!  tl  i  nun  contain  about  8  parts  of  extractive 

matt.  Mline  COlutisHBltej  100  parte  of  the  solid  residue 

i>f  the  cells  of  (In*  same  blood  r.dcuhitcd  from  the.  analysis  of  the 
clot]  do  not  contain  G  parts  of  such  substances. 

In  regard  to  t  '>/<**/«  of  the  blood -corpuscles, 

ffOry  Cfiff  Of  baV4  bem  rding  them,  which  are  all 

almost  equally  removed  from  the  truth;  this  uhscrvatii  n.  however, 
does  not  extend  to  the  iron.  It  has  cither  been  lull. veil  tfaal  ill  the 
salts  which  we  find]  or  presume  to  ixir.t.  1:1  tuc  serum,  must  also  be 
contained  in  the  blood-cells,  or  it  has  been  assumed  that  at  all 
ewit«;   tl  tl*?   salts,  es[M'('ial]y  the    chlorides  of   sodium  and 

potassium,  an  altogether  t ucolad  <1  from  the  n-Us.  Although  neither 
of  these  views  is  yet  generally  adopted,  und  in  the  Absence  of  nil 
means  of  deciding  between  them,  we  refrain  from  a  definite  opinion, 
yet  at  all  events  the  jdea*  at  which  VB  arrive  from  a&eljsnag  (he 
blond  point  only  to  these  two  modes  of  considering  the  subject. 
Ur  are  indebted  to  the  unremitting  investigations  of  (\  8cbmldt 
Jorn  series  of  facts  which  prove  that,  in  reality,  soluble  nult*  are  also 
contained  in  the  moist  bluod-cclU,  that  these  salts  are  by  no 
means  pcrfc<  those  which  we  find  in  the  serum, 

and  fiiuilly,  thai  ili«ii  qum  lit)  is  Eai  smallei  than  it  must  be  if  the 
water  of  die  blood-L-oipiiscles  contained  exactly  the  same  amount 
Iter  as  the  water  of  the  serum. 
We  need  only  institute  a  comparison  between  t;ood  analyses  of 

tl»e  serum  and  of  the  dot  of  the  same  blond,  and  by  a  moet  %\< 
calculation    subtract    the    soluble    salts    OCCOTlfau    in    (lie    wruta 
(surrounding   the  cells)    from  the  sum  of   the  soluble  salts  of 
clot,  to  convince  ourselves  that  by  far  less  of  such  salts  can  be 
Contained   in   the  blood-cell*  than   in   the  mtiiiii,   hut  al  the  same 
time  that  these  snks  cannot  pertain  to  the  enclosed  serum  alone. 

Thus,  for  instance,  in  the  scrum  of  the  venous  blood  of  a  horse 
I  found  0-S351,;  of  salts  (soluble  and  im-oluhlc),  and  in  the  nioiat 
clot  of  the  same  blood  0"819|  of  salt*  (including  peroxide  of  iron)  ; 
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deducting  tbf  0  111  of  ncroxidV  of  iron  found  in  it,  thrre  re- 
mains 0705}  of  mineral  su bstanccs ;  if  now,  we  suppose  by  way 
of  illustration,  that  the  clot  is  so  loose  that  it  contains  enclosed 
within  it  one-third  of  its  weight  of  serum,  then  we  should  km 
to  dr.Iuct  >r;j:->  for  At  OKsOMd  serum  from  the  O705  of  salts, 
and  there  would  then  remain  only  0-432  of  salt*  for  the  66*667 
of  blood-cell*  (which  correspond  with  two-thirds  of  the  ongmat 
weight  of  the  clot);  hence,  in  100  parts  of  moist  blood- 
there  wuokl  be  only  0-618  of  salt*.  If,  however,  we  asvume  that 
the  blood-corpuscles  lie  so  closely  together,  that  the  serum  which 
they  enclose  amounts  to  only  one-fifth  of  the  weight  of  the 
then,  since  16  66?  pans  of  serusn  contain  o-13/  of  salt*,  therewill 
remain  ufilv  0"5**M  of  sails  fur  the  nW.S.Yt  parts  of  hlood-curpiisrie*; 
that  is  to  My,  in  1 00  parts  of  blood-celts,  there  will  be  MSI  uf 
salts.  At  wc  shall  presently  show,  Schmidt  has  now  found  out  a 
method  of  discovering  with  tolerable  accuracy  the  quantity  of  the 
scrum  enclosed  in  the  clot,  and  hence,  of  calculating  the  mineral 
constituent  occurring  in  the  moist  blond-cells. 

Although  wc  are  able  to  calculate  the  quantity  of  the  mineral 
constituents  contained  in  the  fresh  blood-cells,  the  questions  still 
remain  to  be  answered  whether  there  are  certain  salts  which 
especially  accumulate  in  the  cells,  and  if  so.  which  thry  nn*. 
These  questions  have  also  been  answered  by  C.  Schmidt ;  for  he 
has  discovered  that  the  fluid  of  llie  blood-cells  (that  ia  to  say. 
water  contained  in  the  blood-corpu*cle«)  contains  in  addition  to  the 
organic  in!itt».TH,  a  prejionclcrsimi"  of  phns]ihm\-s  ;ui<!  jxitash-aalttS 
mi  thai,  consequently,  the  phosphate  of  potash  and  the  greater 
part  of  the  chloride  of  potassium  pertain  to  the  blood-cells,  whilit 
the  chloride  of  sodium,  with  a  little  chloride  of  potassium  and 
phosphate  of  soda,  is  found  in  the  plasma  (serum  +  fthrin).  In 
the  plasma,  the  organic  materials  are  combined  only  with  sods, 
while  in  the  hlooiUelU,  the  fatty  acids  and  the  globulin  arc  com- 
bined hoth  with  potaah  and  soda. 

C.  Schmidt,  in  Analysing  a  specimen  of  blood,  which  contained 
39IV24  p.  m.  rjf  blood-cells  and  60:V/fi  P-111-  °f  intercellular  rliwJ. 
found  1*353  of  chloride  of  potassium  and  0'635  of  phosphate  of 
pntash  in  the  former,  while  there  were  3'  i  1 7  parts  of  chloride  of 
sodium,  besides  0*ff6J  of  phosphate  of  soda  and  0*270  of  chloride 
of  potassium  in  the  latter. 

SHmiitlt  has  examined  arid  tabulated  the  relations  between  potas- 
sium and  sodium, and  between  phosphoric  ncid  and  chlorine  in  the 
blood-cclla  and  in  the  intercellular  fluid  in  several  of  the  mammalia. 
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The  following  tabic  contains  the  chief  results  of  his  observa- 

100  port*  of  luorgfluio  matter*: 
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These  results  coincide  with  those  of  Nusse,  who  found  the 
mo%t  phosphates  in  the  Mood  of  those  animals  which  were  dis- 
tinguished for    the   abundance   of  their  blood-uorpuscles,  namely, 

'C  geese,  and  hens ;  in  sheep  and  goats,  on  the  other  hand,  in 
whose  blood  he  found  comparatively  few  corpuscles,  he  also  found 
the  least  phosphates.  On  another  occasion,  Nasse*  has  also 
exprrau-d  tin-  opinion  t.hnfc  the  phosphates  must  he  principally 
contained  in  the  blood-ccrpuaclcs. 

In  man,  ns  we  see,  this  difference  is  the  most  obvious;  in  the 
earnivora  it  is  most  marked  in  the  acids;  and  in  the  herbivora,  in 
the  alkalies.  Schmidt  adds,  that  the  nature  of  the  food  which  the 
animal  may  taker,  or  variety  of  race  in  the  case  of  man,  exerts  no 
influence  on  these  relations. 

Earthy  jjht/nphatcs9  tot  we  have  already  mentioned,  also  occur 
in  the  blood-cellsj  but  both  relatively  and  absolutely  in  far  less 
quantity  than  in  the  intercellular  fluid. 

In  the  blood-cells  of  1000  parts  of  blood,  Schmidt  found  only 
0*086  of  the  phosphates  of  lime  and  magnesia,  while  in  the  inter- 
cellular fluid  he  found  0*332;  or  in  JO0XJ  parts  of  hlood-celW, 
0-21 8,  and  in  WOO  parts  of  intercellular  fluid,  O'.'iaO  of  earthy 
phosphates. 

The  iron  of  the  blood  pertains,  as  is  well  known,  almost  entirely 
to  the  hematin  of  the  blood-cells;  since  the  quantity  of  iron  in 
the  ash,  when  compnred  with  the  nuinlwr  of  coloured  blnod-celU, 
is  somewhat  variable,  we  conclude,  as  has  been  already  staled, 
that  the  quantity  of  hrcmatin  must  consequently  vary  in  the  blood- 
cells. 

»  Ilandwiirlerbuch  der  Physiol ogio.     W.  1,9.  155.  , 
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We   hare  «en  that  the  lilnorf-rorpLispIrs  obtained  fron  tie  I 
ht-patn:  rcina  cental  i    leva  peroxide  of  iron  than  thaw  from 
portal  rein.     Sd  fluid   on  excess  of  iron    in    the  bl 

cell*  in   bydlvaflttC  conditions,  and  hence  ho  conclude*  th* 
these  case*  the  blood-cell*  hare  become  poorer  in  ^U  \  rax 

.11;  hebel  1  may  ceJcnkte  tbt 

hrcmntin  from  the  quantity  of  iron  found  in  the  ash ;  and  tlia 
conclusion  certainly  aoeroa  justifiable  ii  we  had  to  do  with  tat 
pure  hacmatin  of  the  chemist,  which  contn  hat 

we  niuxt  taltf  into  consideration  that  the  hair;  1  1  [imbabiliu, 

does  not  start,  Mincr\a-Uke.  into  p<  hut  that,  almost  to 

a  BBrtafl  radoally  formed,  even  as  it  is^radoallT  d> 

to  which  it  must  be  added  that  we  are  a!  iuainted  «ich 

(artificially  prepared)  non-ferruginous  barman  n  -.  and   hoar, 
oui  vc  till  whether,  in  Mine  organ  or  other*  wc  may  nut  dan  i 
hecmalin  cither  altogether  free  from  iron  or,  ut  all  events,  po 
that  constituent  I 

Schmidt  has  convinced   himself]  by  several  juries  of  ex  peri- 
meata,  that  the  clear  serum  of  the  blood  of  oxen, 
horse*,  d  ta,  rabbits,  and  hens,  la  perfectly  devoid  of 

(Xasac  had  pi  d  lUa  to  l>e  th- 

in 100  part*  of  dry  blood-corpiisrles  (determined  according  to 
the  method  of  Prevoat  and  Domes]  Schmidt  (bond  th*  folloviag 
propoltionsol  iron;  in  man.  0*4348f  J  in   the  ox,  O-JitflJ;  in  the 
"'•M8j  ;  and  in  the  ban,  <>v 
The  gates  of  the  blood,  Carbon  I   oxvr/«. 

arc  also  for  the  most  part  contained  bl  the  blood.corpusclcs.  It 
has  been  aaoertalnttl  by  Davy,  N&ase,  Scherer,  \-an  Rmhut, 
Magnus,  and  others,  that  the  Strain  poaaeaaea  in  a  far  less  degree 
than  the  dfifibrin&ted  blood  lie  capacity  of  absorbing  oxygen  and 
carbonic  acid,  ai  d  I  have  convinced  myself  that  at  least  twice  as 
much  aii  la  developed  from  1  volnno  of  u hipped  air  in  tamo  is 
from  an  equal  voluiw  1  that    has   been  atroa  «l  or 

shaken  with  atmospheric  air.  Van  Maack  has  fbttl  d  that  a  solution 
of  httmatin  posssetea  a  derided  power  of  attracting  4ml 

SehcrcT  has  not  only  convinced  himself  of  the  aoceraoy  of  tb« 
observation,  luit  iii  1  ,■.  eorUiined  that  a  little  carb 

acid  is  dci  aftfif  tin-  absorption  of  tin;-  oxygen. 

Davy  and  BerteUns  believed  at  one  time  that  they  feed  con- 
vinced themselves  of  the  presence  of/fctf  gasrt  in  the  blood,  bot 
aulwequently  rriiaciri]  this  view  ]  after  this  period;  the  results  of 
different  experimentalists  were  very  discordant,  some  t>eiiuj  in 
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fcrour  of,  and  other*  opposed  to  the  presence  of  gases  in  solution 

Kood.    The  q  wa$t  however,  decided  about  tec 

'he  experiment*  of  van  Knschut,  BifidiotT,  John  Davy,  and 

ily  Magnus,  which  shewed  that   free  gases  are  contained   in 

volution  in  perfectly  fresh   Hlood,  IkiI.1i   arterial  Hid  scnous  ; 

fWently,  and  hy  means  of  \implcr  experiment*.  Mn-rniiN*  has  con- 

rmed   Ml  former  observation,  that,  in  addition   to  carbonic  acid, 

19  oxygen  mod  nitrogen  occur  Kn  the  blood.     sjoqoi  lug  to 

carli* ;    i  itxftj  arterial  ami  moos  bloud 

tain  nearly  cqaal  quantities  of  n)tlOgOD|  hi  tl»e  former,  the 
oxygen  is  to  the  carbonic  acid  (by  volumes)  as  'S  :  16,  and  in  the 
latter  as  4  !  16:  hence,  therefore,  there,  is  relatively  more  oxygen 
n  arterial  than  in  venous  blood.  His  more  recent  BXptt  iments J 
kterraine  not  merely  the  ratio  of  the  volume*  of  the  gases  to  one 
mother,  but  also  to  the  volume  of  the  blood;  they  show  tlmt  at 
ill  events  in  the  blood  of  calve*,  oxen,  and  horses,  there  are  always 

n  solution  from   10  to  I_l  V    iby  volutin^  of  iisyiMm,  and    from  1'J 
(by  TOlumc)  of   nibfOgen.      Aceoidi:i-  to    an  esporiment    of 

Itfagendic's,  venous  blood  contains  f%  and  arterial  only  6(>!|  (by 
rolume)  of  carhonic  acid.  The  oxygen  of  the  blood  may  also  be 
"most  entirely  extracted  in  vacuo,  as  vol]  as  expelled  by  other 
i,  as  for  instance,  hydrogen  and  carbonic  acid  ;  whence  it  is 
iciently  clear  that  it  is  0  i  f  mcchnnieail\  absorbed  in  the  blood. 
not  in  a  statu  of  chemical  combination.  Since  the  blood, 
ording  to  the  evpcrimeni*  of  Maumu*.  la  capable  of  absorbing 
tea  its  volume,  or  l60j  of  carbonic  acid,  it  may. at  timi 
ippcar  strange  that  the  circulating  blood  it  not  found  to  be  mON 
sn  preprinted    nith   carbonic  mid,  and    that    In    respiration    there  \;, 

ttily  little  more  oxygen  absorbed  than  carbonic  acid  given  off;  but 

ivhrn  we  rminiiler  that  in  re*] mat  inn  the  relation*  of  t  lie  OOBOUXnOj 
pises  are  altogether  different  from  what  they  arc  in  our  experiment* 
in  which  wo   shake   pure   atmospheric  air  or  pure  carbonic  acid 

rith  the  blood),  thi*  difficulty  i-  amoved. 

In  connexion  with  the  oecurrenee  of  free  oxygen  in  the  blood. 
Jiere  is  an  important,  and  indeed  even  ret  a  tasroelj  decided 
cation — whether,  at  all  events,  a  portion  of  the  oxygen  that  finds 
way  through  the  longs  into  tlic  circulation,  does  not  at  once 
l'.  combine,  in  the  arterial  system,  with  some  of  the  con - 

tllClltS  :if  the   blood.       M.nel  mm!  iiHetnptrd   tu  del  i  le  llnv  question 

certain  experiments,  and  Magnus  by  a  calculation  baaed  on 

*  Pegg.Aun.  IW.ac.S,  oasff. 
f  lu<L    iw.  w,b.  177404. 
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established  Cscts.  Marcband  bettered  that  if  blood  coatairinf  no 
carbonic  acid  prodaoea  no  carbonic  acid  by  the  direct  i»rluex<e  tf 
oxygen,  the  oxygen  ear*  only  ha  rorehanically  absorbed  I  now  he 
found,  in  |  Rata,  that  fresh  blood  after   it*  carl*>mc  add  bd 

beeu  removed,  was  a*  incapable  of  developing  the  slightest  tact 
of  carbonic  acid,  when  a  stream  of  oxygen  van  passed  tiiroagh  % 
mi  the  serum  of  the  blood,  egg-albumen,  solutions  of  blood-car* 

poacJex,   Aec.,    when    similarly    trmtrd  ;    lint    independently  oi  tac 

circumstance  to  which  we  have  already  rcfei  rati  Maad 

and  Scherer  have  actually  obaerred  Ike  exhalation  of  carbonic 
acid  from  hematin  after  it*  previous  absorption  of  oxygen,  nothing 
more  is  proved  by  Marrhand's  experiment  than  that  oxygen  can 
be  absorlied  by  the  blood  without  giving  rise  to  ;lir  kcrnatjoa  of 
carbonic  acid  ;  but  it  ■  still  quite  possible  that  one  or  other  of  tiie 
constituent*  of  the  blood  becomes  more  highly  oxidised  sritsoat 
any  separation  of  carl>onic  acid,  since  a  development  of  this  gas 
dor*  not  of  necessity  follow  every  oxidation  of  an  organic  bodr. 
The  mode  of  calculation  adopted  by  Magnus,  would  be  more  eon* 
vincing,  were  it  not  that  the  numbers  on  which  it  is  hased.  rest  on 
toOuiicerUun  deti-rnmnitions.  If,  for  instance,  aAottt  I. "5  Pans  cubic 
inches  of  oxygen  make  their  way  into  the  blood  of  an  adult  ra: 
one  minute — if,  further,  about  10  pounds  of  blind  pass  il  nrarjitka 
lungs  in  the  same  interval — then,  considering  that  about  MJef 
oxygen  arc  found  in  the  blood  of  the  horse,  it  follows  tl  at  «M 
half  the  oxygen  which  Magnus  found  in  arterial  blood  has  been 
absorbed    from  die   ranoua  blood,  so  that,  acconlin;  tl* 

former  would  always  lose  about  baafita  free  oxygen  in  the  capillaries. 
11 1  preceding  alftUBtu ml  and  the  abort-mentioned  facts  affords 
sufficient  proof  that  tho  greater  part  of  tbe  oxygen  absorbed  in  the 
lungs,  exists  in  a  state  of  freedom  in  tin  blood  :  hut  it  seems  to  ss 
not  ut  nil  indubitably  established  that  no  portion  whatever  uf  the 
absorbed  oxygen  enters  into  chemical  combination  with  one  or 
other  of  die  constituents  of  the  blood,  even  in  the  heart  and 
nrtrri™,  since  such  a  combination  is  believed  to  take  place  in  tbe 
capillaries. 

In  every  case  the  relation  of  the  gases  to  the  blood-corrwackl 
must  be  accurately  determined  by  spec  ad  experiments  before  a 
definite  view  can  be  formed  on  tlic  inbJMt, 

Before  Vfl  proceed  to  the  BON  minute  consideration  of  the 
intercellular  fluid,  wn  mast  male  rocntlbn  of  certain  morphological 
elements  which,  in  addition  to  the  coloured  cells,  arc  found  bus* 
ponded  in  the  blood :  these  arc  the  colourless  corpuscles  to  which 
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Wfcrencc  has  already  been  made,  rod  which  have  been  termed 
fitmnout  flakes.     With  regard  to  the  latter,  thi ni  RUM  indicates 

Uul  \hc\r  diBOOfOWi    EL  NatM,*    considers  llie^e  irregular,   (B 

pbdsnd  indented  plaies,  whieli  tf  mi<>»i  baTC  a  diameter  of 

*s  peculiar  furai  of  cumulated  fibrin, — a  view  to  which  Yireliowt 

b*l  recent  1>  dhesion,  but  which  m  opposed  by  the 

•aberration*  of  Henle,  Doderlein?t  and  Zimmermann,  who  found 

ttese  flake*  in  nncoagulated  blood  (both  In  the  fresh  fluid  and  in 

'•adulation   had   been   impeded  by   the  addition    of 

Hence  this    substance   would   necessarily   constitute    a 

perfectly  distinct  variety  of  fibrin,  and  therefore  ft  substance  which 

fibrin  :  we  have,  however,  already  seen  (in  vol.  i.)  that  fibrin 

Itself   has  never  been  exhibited  in   a  state  i»f  Miilieient   chemical 

to  udniit  of  our  calculating  a  proper  formula  to   rcpn  M  at 

It* composition.   But  even  if  we  allowed  a  vide  signification  to  the 

meaning  of  the  term  fibrin,  we  could  hardly  regard  tfaii  Inbatance 

fibrin  aft  1 1  i  he  chemical  reactions  which  Dtiderlcin  observed  these 

kes  to  yield;  fur   he  found  that   they   were   perfectly   insoluble 

acetic  acid  (even  when  its  action   was  much   prolonged]  and  in 

ricaeid,  and  that  they  remained  for  weeks  unchanged  even 

tlu  blood  had  !n ■ecinir  putrid.    Tlw'Hf  properties  of  the  flakes 

the  very  reverse  of  those  of  fibrin;  and  to  include  such  a 

cc  under  the  idea  of  fibrin,  would  require  a  greater  elasticity 

ucul   ideas   than  it*  even  now  allowed.     Since  the  reltfiODI 

paveuunt  epithelium   towards  acetic  and  sulphuric  acids  and 

i-ards  putrefaction  are    precisely  the    same  us  those  of   these 

Ekea.  according  to  Doderlehrs  experiments,  we  might  assent  to 
lion  formerly  advanced  by  Henle,  and  regard  the  flakes  as 
reds  of  epithelium  from  the  lining  coat  of  the  vessels,  if  .inly 

hfln   m  any  rniiU'idi-iiiv  he!  ween  the  funn-  ftf  tin-  I  BTC  *f  mi  1  B  I  Ofi 

it  present  lienlc  is  inclined  to  regard  the  flakes  as  adhering 
MM  of  destroyed  blood-corposoles,  to  which  they  ecrtainly 
►ear  the  most  resemblance,  as  is  shown  by  Virchow's  experiment*, 
n  which  he  made  the  membranes  adhere  by  trituruLion.  In 
hr  copiously  watered  blood  of  the  hepatic  veins,  which  ia  rcry 
ieh  in  these  cell-mcmbrancs,  1  also  found  a  largo    number  of 

iQtrt  Areltiv.    ItMl,   H.    439,  and   lUadwUrtorbiirli  <li>r    rWn»ln;'ii\ 

i4.i,t».  ion. 

+  Ztfiucbr.  f.  raLMod.   Bd.  0,  8.  2I«,  mid  Arch,  f.  paUiol.  An*U     ttd.  3, 

J   Hcnlo's  Uaudb,  d.  rat.  PftlloL    Bd.  S,  8.  1M. 
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perfectly  distinct  fibrinous  flakes,  which,  like  the  ceH-Qienbnais, 
were  scarcely  at  all  acted  on  even  try  acetic  acid  and  alkalies. 

I  have  just  read  (as  these  Vhcrts  are  passing  through  tl  -e  pita) 
Uiat  Bruch*  bcttevM  tliat  he  Inks  convinced  himself  that  all  0c 
ao-calicd  fibrinous  flakes  are  nothing  more  than  cpitMict  cnti 
from  the  tkm  of  the  ol*(f*er,  accidentally  falling  from  tl 
of  the  face  on  the  preparation.  The  occurrence  of  the 
flakes  in  must  other  animal  fluids*  their  absence  in  the  circabtinf 
blood,  the  adhesion  of  air  to  them,  their  chemical  relations,  Uk 
form  of  the  horny  epithelial  scale?,  and  lastly,  the  fact  that  they 
are  found  even  in  a  single  drop  of  water  over  which  tlio  head  hai 
been  shaken,  arc  sufficient  grounds  for  the  belief  tlmt  the  majority 
of  the  structure*  which  have  been  regarded  na  fibrinous  tlnkts  art 
nothing  else  than  dried  cells  of  pavement  epithelium  :  we  cannot, 
however,  explain  all  the  formations  of  this  kind,  which  wi 
time*  find  in  the  blood,  by  assuming  that  they  an 
acnlfs.  If  blood  has  been  treated  with  water  [in  the  same  manner 
in  which  Nasse  treated  hit  fibrin  from  which  he  saw  such  Safes* 
Ot),  we  find  tar  more  of  these  fibrinous  flakes  resembling 
crumpled  lamina?  than  in  fresh  Uoody  nod  this  is  especially  ob- 
served when  the  blood  of  the  hepatic  veins  is  thus  treated  with 
water !  these  arc  obviously  the  adhering,  stretched  and  distorted 
walls  of  the  blood-corpuscles,  which,  a*  we  have  already  indicated, 
rcu'inhh*  the  epidermic  sealrs  in  resisting  the  action  of  acetic  acal 
and  of  not  ton  rrmccnt  rated  putJixh  ley. 

According  to  the  most  recent  researches,  the  co/oa-Wra*  corputtks 
are  perfectly  identical  with  the  lymph-  and  chylc-corpusclcs;  indeed, 
notwithstanding  the  assertions  formerly  mode  to  the  contrary,  at* 
single  difference  tan  be  pointed  out  between  then  and  the  mucus- 
and  pus-corpuscles :  wc  need  only  refer  to  the  elaborate  worb 
and  memoirs  of  Ilcnlct  H.  Mullcr,t  and  Virchow.$  The  cor- 
pi i vie*  approximate  to  the  spherical  form,  and  an?  not  elastic; 
ftflirinfiwlliaj  riieinhnmc  ia  more  or  less  granular,  and  is  always 
so  viscid  that  the  corpuscles  possess  a  well-marked  tcnd<  I 
conglomerate  into  larger  or  smaller  groups.  In  the  circulating 
him  nl  we  see  them  rolling  along  the  wattfl  of  the  capillaries  (while 
the  coloured  corpuscles  movi- in  mora  rapidly  and  nearer  to  die 
axis  of  the   vessel),   as    may  be  easily  perceived    in   tin 

•  Z*K*chr.  f.  rat.  M«L     Dd.  0,  ft.  310—933. 
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membrane  of  any  fro:;.     The  contents  of  the  colourless  blotid 
cooust  of  an  albuminous  solution,  in  which  there  are  suspended 
wtremely  fine  granule*,  together  with  a  single,  double,  triple  or 
Isririfda  nocleu*,  whldi  mq  ba  either  smooth  or  granular.    Water 

Muses  tic  corpuscles  to   swell,  and    renders   the   QUdfiU  visible; 
the  phenomenon  is  more  marked  if  dilute  acetic  acid    be  used, 

gradually  dissolve*  the  cell- wall,  and   leaves  the  na 
jtpnscd  ;  tin-  i  pdoMDQtif)  icdon  of  water  induces  a  distinct  mole- 
■uUr  motion  in  the  granular  contents  of  the  cells. 

We  know  far  less  regarding  the  chemical  nature  of  the  different 
onsUtucnts  of  the  coiourlcks  blood-cells,  than  regarding  thut  of 
be  red  corpuscles.  As  we  must  notice  cells  of  this  kind  more 
idly  in  our  rCCDOrla  on  a  Pus/*  we  shall  defer  fur  (lie  present 
ny  further  remarks  on  what  is  known  on  this  subject. 

re  are  other  morphologic*]  elements,  as  fat  globules* 
lolecular  fibrin,  &c.?  which  we  shall  notice  when  treating  of  the 
mini.  We  make  nu  remarks  mi  the  infusoria  which  some  have 
laintaiucd  Uiat  they  have  found  in  the  blood,  treating  the  subject 
i  along-exploded  error. 

The  texturelcss  fluid  constituent  of  the  blood  is  the  inter- 
01 . i I;t r  fluid,  which,  in  the  circulating  blood,  contains  the  fibrin  in 
■  it,  as  well  as  the  constituents  of  the  serum;  hence,  we  first 
rocced  to  the  consideration  of  the  fibrin*  and  the  more  so.,  since 
om  its  separation  from  the  blood  in  the  form  of  the  clot,  it  is 
losely  *s»ociatcd  with  the  blood-corpuscles.  Aa  we  have  already 
bead  the  chemical  nature  of  fibrin  (see  vol.  i,  pp.  3 18* 
&4),  we  shall  here  direct  our  remarks,  for  the  most  part,  to  the 
icchameal  relations  which  are  dependent  on  the  spontaneous 
sparation  of  the  fibrin  from  freshly  drawn  blood.  We  shall 
ir  re  fore,  now,  principally  notice  the  coagulation  of  the  blood 
lid  its  results — the  clot  and  its  different  physical  characters. 

We  have  already  (sec  vol.  i,  p.  343)  referred  to  the  views  that 
arc  been  advanced  in  reference  to  the  cause  of  the  spontaneous 
>agulation  of  the  fibrin  ;  we  have  only  additionally  to  mention  mi 
rputliesis  recently  put  forth  by  C.  Schmidt,*  which  is  essentially 
Dry  similar  to  the  opinion  previously  expressed  by  Schults. 
chmidt  believes  that  the  fibrin  becomes  formed  and  separate  in  the 
illowing  manner  :  ax  the  blood  escapes  from  the  circulation,  an  ncid 
humiliate  of  soda  which  is  dissolved  in  it,  becomes  disintegrated 
,  >  Itl  component  parts  in  such  a  manner,  that  a  less  acid,  neutral 
busic  albuminate  of  soda  remains  dissolved,  while  the  other 
*  ChsiactoriBtik  d.  Cholera,  ti.  a.  w.,  S  %0&. 
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atom  of  albumen  separate  under  the  form  which  we  name  fibrin ; 
the  fibrin  subsequently  contracts  to  the  smallest  possible  volume, 
just**  freshly  of  lime 

gTsdoaUyeootnat  Eftroobaen  on  of  fibrin  i  i 

fitc.,  (as  described  in  vol.  I.  p.  M9),  it  will  appear  as  if  the  analogy 
with  byclrated  alumina.  &C.,  at  all  event*,  afford*  no  special  support 
i  -  hypothesis,  wfalol  at  first  eight  is  sufficiently  plausible. 
The  t'l.ayiihtlhn  of  the  htaod — the  most  striking  plicnnm 
presented  by  fresh  blood— although  for  a  long  time  the  subject  ol 
numerous  in vesti'^atioua,  is  still  involved  in  considerable  obscurity. 
Wo  noiv  recognise  fibrin  as  the  proximate  cause  of  the  foruuii » 
of  the  riot;  *■  have  also,  In  the  introductory  portion  of  this 
chapter,  explained  the  process  of  eua»ulaL:.oii,  hi  so  far  as  its 
external  phenomena  arc  manifested  in  healthy  blood :  bat  in 
various  physiological  and  patbologieal  condition*,  we  meet  with 
numerous  anomalies,  whose  Itnd?  promises  to  elucidate  the  nstirr 
of  this  process.  These  Minimal**'*,  Of  rather  rtm-ti  -.turns  of  Use 
external  phenomena,  have  reference  partly  to  the  duration  of  the 
individual  periods  of  coagulation,  partly  to  tiv  riti.il  consistence  of 
the  clot,   nnd  pnrt.lv  to  the  manner  in   which  The  Mo  sclw 

arc  enclosed  in  it.  We  shall  haver  to  sock  for  flir  proximate  causes 
of  these  modifications,  partly  in  the  variable  quantity  mid  nature  of 
the  fibrin,  and  in  the  number  and  character  of  the  rpuscle*, 

and  partly  also  in  the  chemical  constitution  of  the  serum. 

We  shull  first  notice  the  variation  in   the  lime   of  roay*!atrfy 
We  much  more  frequently  meet  with  eases  in  whieli  uls- 

tion,  or  one  or  other  of  its  stages,  is  delayed,  than  in  uhlcfc  itii 
abnormally  hastened.  In  investigating  the  causes  of  thi*>  differ- 
ence, we  shall  at  the  same  lime  become  acquainted  with  the  phy- 
siological ud  pathological  relations  under  which  the  coagulation 
proceeds  cither  more  slowly  or  more  rapidly  than  usual.  II.  Nam 
must  be  especially  montim n-il.  aa  boring  devoted  very  great  ai 
lion  to  rhis  depart  merit  of  hsematclogj  and  as  having  thrown  n 
light  upon  it  by  his  observations.  We  must  first  make  mention  of 
certain  external  relations,  which,  quite  independently  of  the 
chemical  nature  of  the  blood,  exert  an  influence  on  the  tunc  of 
coagulation.  Among  these,  wa  may  first  notice  strong  agiutionof 
the  blond  before,  and  during  the  process  of  coagulation.  We 
find  that  tin*  Mpeantion  of  the  fibrin  ii  mora  rapidly  effected  when 
the  blood  has  been  disturbed  and  shaken,  in  the  same  manner  as 
in  the  case  of  saturated  saline  solutions,  which  deposit  their  crystals 
for  more  rapidly  when  they  have  been  stirred  or  agitated.    The 
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blood  also  coagulates  rapidly  in  a  vacuum,  in  consequence  of  the 
motion   Induced   in   Che  mala  the   blood,  hy  the 

development  of  iresiclea  of  gas  and  uqueoux  vapour;  its  coagula- 
tion is,  however,  still  more  rapid  in  the  air,  whan  the  latter  is 
strongly  agitated,  for  here  the  access  o/  /Ac  «*/•  ur  ouyf/cn  is  added 
to  the  other  accelerating  causes.  For  the  same  reasons,  the 
rapidity  of  tilt  coagulation  ill  ii ior*-j*xi  1 1  in  proportion  to  ihc  slnw- 
Bcaa  with   which    the    blued    flows    frOID   the   win,   the  length  of 

ict,  and  the  width  and  shallowness  of  the  vessels  in  which  it 
fells.  Since  the  blood  itself  contains  gases,  the  different  quantity 
in  which  they  occur,  must  necessarily  influence  the  period  of 
coagulation;  hence  blood  which  ia  rich  in  oarbontaaeJa^coagulitai 
less    rapidly   than   when   the  contrary  is  the  case;    thus,  tou,   the 

Dr  retention  of  the  blood  in  the  vein*,  after  the  application  of 
tiic  bnulage,  apprant  to  be  connected  with  an  increase  of  carbonic 
arid  ;  at  all  rvrnts,  we  find  that  the  blood  coagulates  far  more 
slowly  than  usual  when  the  bandage  had  been  applied  a  lung  time 

re  venesection.  Moreover,  when  the  exchange  of  gases  is  not 
i  tie  carried  on  in  the  tangs,  the  blood  must  become  poorer 
in  oxygen  and  consequently  richer  in  carbonic  acid  j  hence  the  blood 
coagulate*  very  slowly  in  cyanosis.  A  similar  reason  may  also 
explain,  at  leaat  in  part,  the  delay  faipicnl  iy  noticed  in  the  coagu- 
lation of  inflammatory  blood,  and  the  less  rapid  coagulation  of 
venous  than  arterial  blood.  In  prolonged  bleeding,  the  blood  that 
flows  Inst,  ii  found  to  coagulate  much  more  rapidly  than  that 
which  escaped  first,  which  i»  very  probably  owing  to  the  former 
containing  an  increased  quantity  of  oxygen,  derived  from  the  deep 
drawn  and  jerking  inspirations.  This  mode  of  explanation  it 
farther  confirmed  by  the  lighter  colour  of  this  blood.  The.  blood 
taken  alter  death  coagulates  Ichs  rapidly,  owing  perhaps  to  its 
more  abundantly  impregnated  with  carbonic  acid. 

Another  cuusc  which  accelerates  the  coagulation  is  the  arjueoui 
character  e/  the  blood.  According  to  Nasse's  experiments, 
water  accelerates  the  coagulation  of  the  blood  when  added 
in  small  quantities,  or  at  all  events,  when  not  excerdin;;  twice  the 
quantity  of  the  blood,  whilst  larger  quantities  tend  to  retard  coagu- 
lation. Hence  we  rind  that,  watery  blood,  as  for  instance,  that  of 
women  or  after  repeated  blood-lettings  or  other  losses  of  the 
tnlantemii ;  blood,  generally  coagulate  more  rapidly  than 
blood  in  a  normal  state. 

[thai  been  long  known,  that  certain  totts,  namely  the  caustic 
alkalies  and  their  carbonates,  have  the  property  of  retarding,  or 
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crm  wholly  arresting,  the  coagulation  of  the  Wood,  Hut  the  ques- 
tion has  not  yet  been  definitely  settled  in  relation  to  athar  alkalirv* 
■Us]  for  in  tlie  experiments  on  different  salts,  no  attention  has 
been  paid  to  the  degree  of  dilution  of  the  saline  solution,  or  to  the 
quantities  of  the  solution  employed.  Kun  found,  however,  that 
r  aII  salts  UMliltll  ''.agulntion  when  not  rmployed  in  too 
large  quantities,  although  they  may  retard  it  when  used  in  very 
x.  On  this  account,  it  is  far  leas  cosy  than  was 
formerly  supposed  to  determine  the  connection  existing  between 
the  quantity  of  the  raits  contained  in  the  blood,  and  its  more  or  km 
rapid  coagulation  in  different  diseases.  Thus  the  absence  al 
coagulability,  which  bus  occasionally  been  observed  in  tlie  blood  b 
typnoidand  putrid  conditions,  has  been  referred  to  a  considerable 
increase  of  the  salts  of  the  blood,  or  to  the  presence  of  alkaline 
carbonate*,  hut  this  is  mere  opinion,  unconfirmed  by  any  experi- 
iiKiiiv.  All  that  can  be  asserted  on  this  subject,  therefore,  is  that 
the  difference  frequently  observed  in  the  period  in  which  the  blood 
coagulates  in  the  same  form  of  disease  very  probably  depend* 
upon  the  amount  of  the  suit*  cont.imed  in  the  blood. 

VUcitI  solution*  of  indifferent  organic  substances*  such  as  alhu- 
men,  cusein,  and  sugar,  appreciably  retard  the  coagulation  of  the 
blood.  This  circumstance  shows  us,  at  all  events,  how  many 
different  conditions  may  coincide  to  bring  about  one  or  another  of 
these  results  in  reference  to  coagulation.  But  lure,  unfortunately, 
we  derive  only  little  aid  from  chemical  analysis ;  for,  ns  we  base 
already  observed,  we  are  shll  in  entire  ignorance  as  to  the  different 
qunntitica  of  salts  occurring  in  the  blood  during  disease. 

The  influence  of  the  tttnprrature  of  the  blood  (as  it  iseauai 
from  the  body)  on  its  coagulation,  has  also  been  noticed  hy 
Nasse,  but  wc  arc  still  ignorant  how  far  this  may  effect  the  period 
of  the  coagulation.  The  difficulties  of  investigating  more  closely 
the  cnutal  connection  of  the  period  of  coagulation  and  the  external 
and  internal  relations  of  the  blood,  inn  fnithrr  llirTMIIsl  hy  lllll 
circumstance,  that  while  these  influences  arc  frequently  manifested 
m  the  blood,  they  may  simultaneously  neutralise  one  another  in  a 
greater  or  lesser  degree. 

It  has  likewise  been  conjectured  that  the  Mood  when  \t  is  riea 
in  fibrin  (inflammatory  blood)  coagulates  less  rapidly  than  win 
is  deficient  in  that  substance ;  but  as  the.  reverse  b  frequently  found 
to  occur,  it  appears  very  doubtful  whether  the  quantity  of  fibrin 
exerts  any  influence  whatever  on  the  period  of  coagulation. 

In  the  present  state  of  our  knowledge,  in  reference  to  the  dif* 
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ferent  condition*  of  the  blood,  we  are  alike  incapable  of  explaining 
why  the  blood  of  persons  killed  In*  \'\.  of  those  who  have 

dsed  from  the  effects  uf  narcotic  pobana  or  asphyxia,  or  from 
hanging,  should  not  coagulate,  whilst  ii  maculates  very  rapidly 
after  the  infliction  of  venomous  biles,  &c  and  in  the  plague. 

The  consijittfice  of  the  dot  is  also  liable  to  very  great  variations. 
Ah  the  Jihrin  actually  cmivtitnio**  the  main  cimsnliduting  substance 
of  tin:  clot,  the  opinion  Ioii£  prevailed,  and  lias  only  recently  been 
relinquished,  that  the  cause  of  this  difference  was  to  besought  in 
a  difference  in  the  chemical  constitution  of  this  substance  j  but 
here  we  have,  in  the  first  plaee,  to  uke  into  account  both  the 
asternal  and  tlie  internal  mechanical  infiueocHy  vUd  make  the 
clot  appear  at  one  tunc  more  dense  and  compact,  and  at  another 
softer  and  more  gelatinous.     The  vessel  in  which  the  blood  00t 

lot  without  its  influence,  for  in  a  shallow  vessel,  a  softer 
uliiin  will  Ik*  formed  than  in  a  high  and  narrow  one. 

Wc  reckon,  among  internal  mechenied  ewea,  the  relations  in 
which  the  blood-corpuscles  and  the  water  stand  to  the  quantity  of 
the  fibrin.      When  the  number  of  6hod-cor/tuide8  is  small  in  rela- 

I  to  the  quantity  of  fibrin,  its  molecules  approximate  more 
closely  to  one  another,  and  the  (unguium  is  mure  densely  com- 
pressed. Bui  when  an  exotM  of  blood-corpuscles  is  imbedded  in 
fibrin  which  separates  irclutmously,  the  latter  may  remain  imper- 
fectly contracted  during  its  further  consolidation,  and  thus  give 
rise  to  a  highly  friable  clot.  An  the  luwer  part  of  the  clot,  more* 
over,  contains  the  greater  number  of  blood-corpuaclcs,  it  b  evident 
that  this  portion  will  continue  to  be  softer  and  looser  in  texture, 
whilst  the  upper  part  becomes  more  dense  and  connected.  On 
account,  we  rind  that,  thcclot  in  the  blood  of  plethoric  persons 
is  lar^c  and  soft,  whilst  in  that  of  chlorutic  patients  it  is  small  and 
firm. 

The  tact  thut  too  large  a  quantity  of  water  diminishes  the  con- 
aiatei  n  i  if  the  clol ,  I  aj  ohleflj  been  proved  by  Nasse,  both  by  direct 
experiuants  and  by  observations  un  morbid  watery  blood.  It 
would  appear  as  if  the  molecule*,  which  tire  separated  in  a  gelati- 
nous form  at  the  commencement  of  coagulation,  could  not  be 
brought  into  sufficiently  close  contact  with  one  another  to  admit 
of  their  firm  contraction;  and  hence,  the  clot  may  in  such  cases 
retain  too  much  scrum,  which  will  render  it  soft  and  friable.  This 
excess  of  water  may  also  contribute  to  produce  that  greater  soft- 
ness which  we  observe  In  the  clot  of  young  animals,  and  may  be 
the  cause  of  the  softness  noticed  in  the  clol  aller  frequent  bluod- 
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letting.     A*r  however,  exceptions  to  these  observations  sometime* 
pnaflnt    :  reja,    wc    must    presume    ll  «*c» 

frequently  eupervene  which  OOUMftot  tlw  effect  of  the  water.  U 
followi,  therefore,  that  we  are  unable  to  draw  any  conclusion* 
regarding  the  rvLttuni  .if  wri-lii  betvreaa  the  ic  actual 

coagulum.  frum  the  relative  volume*  of  the  clot  and  of  the  serum; 
since  vc  should  have  to  consider  in  such  on  estimate,  whether 
the  ribnn  in  iU  condensation  had  completely  preisvd  oat  tlw 
terum. 

Her  V  further  draw*  attention  to  a  mechanical  influence,  which 
may  k'itc  rise  to  the  formation  nf  a  >oft  and  very  diffluent  coo^ulum,  at 
IquI  in  some  few  ca*e*  ;  for  when  the  blood  slowly  flows  in  tcparste 
4tVf$9  each  drop  forms,  in  a  certain  degree,  a  eoagul  iocs 

not  com  hi  nr  with  the  uiher  drops  to  form  a  homagenecna  and 
connected  mass.  Hcnlc  ussigna  this  as  the  cause  of  the  incoagu- 
lable character  u£  fa  menstrual  blood ;  but  Schmidt's  and  my  own 
observations  (to  which  we  shall  refer  in  a  future  page)  have 
aboirn  rh;u  this  blood  doe*  not  contain  any  fibrin* 

The  gases  contained  in  the  blood  appear  to  exert  some  influ- 
ence on  the  cunsrtrnco  of  the  clot;  for  whilst  a  light  red,  to 
oxygenous  blood  yields  a  dense,  elastic  coa^ulum,  the  clot  appears 
to  be  soft  in  all  conditions  in  which  the  blood  is  rich  in  carbonic 
acid;  this  is  especially  manifested  in  asphyxia — a  condition  in 
which  it  has  been  asserted  that  the  blood  exhibit*  no  capacity  ft* 
coagulation. 

Tt  in  not  impossible  that  other  constituent*  of  the  blocd  may 
influence,  the  ennaiste nor  nf  the  clot ;  at  all  event*  we  find  la 
artificial  experiments  \tiili  vilts  which  retard  coagulation,  tliut  a 
soft  and  frequently  even  a  mere  gelatinous  cooguluin  is  formed. 
The  soft,  friable,  and  often  tnr-likc  consiatence  of  the  cl< 
putrid  dial -■:ih's,  may  therefore  lie  owing  to  free  Alkalies  or  their 
carbonates. 

Wc  arc  unable,  at  the  present  time,  to  determine  whctlier  tlic 
differences  manifested  in  the  physical  character  of  the  clol,  depend 
upon  differences  in  the  chemical  constitution  of  the  fibrin.  Some 
observers  have  conjectured  thai  there  are  different  kind*  nf  fibrin  ; 
we  have  already  spoken  of  parafibrin,  &c,  but  DO  difference*  in 
the  nature  of  fihnn  admit  of  l)cue>  i-lirmkally  demonstrated  ;  nor 
are  we  logically  compelled  to  assume  the  existence  of  such  differ- 
ences, since  the  different  forms  under  which  the  fibrin  coagulate*, 
may  possibly  depend  upon  the  action  uf  certain  chemical  rclat 
of  which  wo  are  still  ignorant.     When  wc  remember  that  ordinary 
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|    ithuruen  n»y  form  Allure   a  gckliunus  and  milky,  or  ::  hWculent, 

|    or  a  membranous  conga  I  um,  without  having  experienced  any  altcr- 

«ioD  in   t  r»ry  composition,  we  cannot  admit  the  necessity 

I    of*  regarding  the  h<  [i  flsnmttoryaoifl  us  chemically 

fiffe  i  separated,  in  n  crumblim-  or  iWculent 

btta  from  tar-like  blood. 

The  form  of  the  coapuium  mainly  depends  Upon  t  lie  relations  of 
tot  blood-corpuscles   to   winch  we    hire   already  referred.     We 

hmmn    that,  wdtT  certain    conditions,  tlio  blood-eorpnseh-k  ar* 

mtcI  Ui  approximate  to  one  another  by  their  Bat  iktesj  thus 

assuming   a   cylindrical    funn,   and    that    in   this    manner    they 
;'<■(■  the  coluinri  of  laid  which  supported  them, 
and  ire  rapidly;  whilst  those  odli  vrhich  are  of  a  jagged, 

twisted,  or  spherically  distended  farm,  impede  such  »  cohesion, 
and  give  rise  to  a  more  prolonged  suspension  of  the  molecule*. 
The  different  forms  of  the  clot  must,  therefore,  obviously  depend 
upon  the  different  tinking  capaeittj  of  t  Jit-  blood -cor put  ales. 

The  rapidity  or  slowness  With  which  xheJi'Oriii  is  separated  and 
otidated)  everts  in  the  wuur  manner  a  determinate  influence  on 
the  form  of  the  clot-  The  difference.*  existing  in  these  proximate 
causes  prove  how  difficult  it  is  to  explain  in  n  special  case  the 
remote  causes  which  may  give  rise  to  any  definite  form  of  the 
clot.  If  we  hen'  take  into  account  the  two  proximate  0VOT6S  of 
difference,  ii.unely.  tbe  time  of  Coagulation  of  the  fibrin  and  the 
sinking    capacity    of    the    blood-corpuscles,   wc    find     two    eases 

Kcially  which  glTS  rise  to  a  different  OOafonBStifffl  of  the  clot, 
i!\.  rapid  COGgviciiOH  of  the  Ji  Or  in  irilh  iittlr  friirirnnj  of  the 
<— JHSCfal  to  rohrrr,  and  xhw  cotiyiilatwii  if  the  Jt/j'hi  u'tth  nijntl 
tink'wf]  of  the  corpuscles. 

Ilcnlc  first  drew  attention  to  the  fact  that  the  red  sediments 
of  blood-corpuscles,  which  arc  often  deposited  from  the  blood 
when  there  l*  a  dense  dot,  are  owing  to  the  fdmu  copulating  anil 
becoming  contracted  hi- fore  the  corpuscles  had  assumed  the  roll- 
like  or  nummular  form;  on  the  contraction  of  the  gelatinised 
fibrin,  a  lar^c  number  of  the  loosely  connected  or  wholly  isolated 
blood-corpuscles  are  again  expressed,  hy  which  means  the  serum 
is  for  a  time  rendered  turbid  SDO  red,  Until  the*  afterward*  separate 
into  the  above  mentioned  sediment,  which  readily  admits  of  hem- 
ajjain  disturbed.  Zimmermann,  who  confirmed  this  view  QJ 
Hcnle/s  by  ti  microscopical  examination  uf  tlie  red  deposit,  found, 
moreover,  that  besides  this  sediment  there  was  always  present  a 
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null  b  i  impact  clot,  which  proves  that  the  eoaguhtion  of 

like  fibrin  acted  un  important  (wrt  :»  (Lb  phenomenon. 

U\  tu  more  frequently  obaavi  lie  converse  relations  in 
diseased,  and  eren  sometimes  in  Itcelthy  blood — that  is  to  »ay, 
the  corpuscle*  bare  a  strongly  marked  (inking  capacity,  whiUt 
the  fibrin  coagulates  I  We  must  here  bear  in  mind  that 

extreme  cases  are  of  the  rarest  occurrence,  and  that  both  pro- 
perties arc  wholly  relative;  far  in  the  one  caac  the  nbrin  may 
contract  as  usual  within  an  average  time  of  coagulation,  while  the 
c>  irnuseUt  sink  more  rapidly;  and  in  the  other  case,  the  corpuscles 
Iin.iry  velocity  only,  while  the  fibrin,  on  the 
contrary,  coagulate*  very  slowly.  The  result  will  be  much  the  same 
in  both  case*.  The  influence  of  these  two  cause*  may  he  p-erceived 
oven  in  the    normal  clot,  for   here  we  find  that  the  lower  part  of 

clot  is  always  darker  and  lOftar  than  the  upper  one ;  this 
&  (Tilda,  certainly,  only  in  part  upon  the  circumstance  tlmt  there 
arc  more  blo"d-cc.rpu*cles  winch  have  already  sunk  in  the  lower 
than  in  the  upper  portion,  for  the  light  colour  of  the  upper  part 
depends  on  the  one  bond  upon  the  tncees  <»f  oxygen,  and  en  the 
other  upon  the  larger  number  of  colourless  bUxtd-oorpuNcles, 
which,  .ihli  >i)_li  they  combine  in  groups,  owing  to  their  viscidity, 
are  not  so  very  closely  in  contact  in  consequence  of  their  spherical 
bffflUj  and  do  BOt,  from  their  lightness^  sink  ob  rapidly  as  tf*c  red 
corpuscle*.  When  the  red  corpuscles  of  fresh  Mood  havr  tank  in 
some  before    the    fibrin    becomes    gelatinised,    the    fibrin 

coagukHing    in     the     uppermost    :.f  if    fluid    is    unable   to 

enclose  any  red  corpuscles,  and  consequently  forms  a  colourless 
01  iint  upon  the  subsequently  deputed  rlnt.  As  this  crust  encloses 
only  few  foreign  elements,  the  fibrin  of  which  it  consists  con- 
tracts more  closely  than  that  which  is  beneath  it, and  in  which  the 
blood-OOrpUselM  are  embedded.  This  crust  will  therefore  not 
only  present  ■  vmuller  diameter  than  the  rr<l  dot,  but  it  must  abo, 
from  its  contiguity,  uvoss  m  Mtansian  of  the  margins  of  tlie  latter, 
while  it  gives  rise  to  a  concavity  of  the  clot.  This  concave  and 
generally  very  compact  and  yellowish  white  buffy  coat  is  of  most 
common  occurrence.  It  is  principally  found  to  occur  in  the 
venous  blood  uf  horses  unci  in  Inflamed  blood,  and  sometimes  also 
in  human  blood,  if  drawn  during  the  process  of  djgi ->:i oo<  A 
plane  or  convex  butiy  coat  is  also  observed  in  many  morbid  con- 
ditions; in  these  cases  it  is  soft,  and  of  a  greyish  white  colour; 
and  it  is  not  improbable  that  this  character  depends  no  less 
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an  excess  of  colourless  blood-cells  and  vesicles  of  fat  in  the  crust, 
D  tijwiii  the  slight  contructility  of  tlic  fibrin. 

Although  khfi  node  of  explaining  the  formation  ol  u  fibrinous 
or  buffy  cunt  scarcely  needs  any  additional  grounds  for  it* 
establishment,  Midler,  II.  Nnssc,  and  Uenlc  have  cunnnncd  it  by 
apeci&l  experiments;  for  they  formed  u  artificial  buffy  coat  from 
Mood  duM  WBI  not  huffed,  by  employing  means  either  for  aeeele- 
ratiuu-  the  sinking  of  the  blood-cells,  or  fur  rrinnliu  ■  the  CM  'ulu- 
tion  of  tl  10  rihrin.  Noasc  found,  moreover*  on  comparing  the 
blood  of  different  animals,  and  by  closely  examining  diseased  buffy 
blood,  that  the  rime  in  which  the  blood-corpuscle*  sink  bears  an 
on  to  that  in  which  the  fibrin  coagulates.  Nam  and 
others  hiivc,  however,  also  frequently  seen  cases  in  which  rapidly 
coagulating  blood  formed  a  buffy  coat;  these  instances  do  not, 
however,  present  any  exception  to  the  rule,  since  they  only  show 
that  the.  sinking  of  the  QOTpnscfcl  has  proceeded  morn  rapidly 
than  the  coagulation  of  the  fibrin. 

We  must  nut  omit  all  mention  of  certain  relations  which, 
although  they  do  not  constitute  the  sole  conditions  necessary  fur 
the  formation  of  ai  buffy  coat,  may  contribute  simultaneously  with 
other  causes  towards  its  production.  Among  the.se  we  must,  first 
instance  the  form  of  the  vessel  in  which  the  blood  is  suffered  to 
coagulate.  In  a  high  narrow  vessel,  the  blood- corpuscles  arc 
sooner  removed  from  the  level  of  the  fluid  than  in  a  wide  and 
shallow   one,  and    thus   leave   a   part   of  the   fibrin    to  coagulate 

boat  tl.iiu;  on  this  account,  strongly  inflamed  blood  is  often 
found  to  yield  no  buffy  coat  in  a  flat  vessel,  whilst,  on  the 
contrary,  blood  which  is  considered  to  be  of  a  non-inflam- 
matory character  exhibits  a  buffy  coat  if  received  in  a  narrow 
cylinder. 

The  number  of  the  corpuscles  is  another  cause  which  contri- 
butes to  the  formation  of  this  coat.  When  the  number  of 
corpuscles  i*  small  and  their  sinking  capacity  is  considerable,  a 
buffy  coat  will  more  readily  lie  formed  than  where  the  hlood- 
oorpnscle-s  arc  present  in  large  numbers.  On  this  account  a  buffy 
coat  is  more  frequently  formed  after  u  second  or  third,  than  nftcr 
the  first  venesection  The  same  cause  explains  its  more  frequent 
occurrence  in  the  blood  of  amemie  and  pregnant  females,  than  in 
that  of  healthy  and  nan-pregnant  women. 

It  was  formerly  regarded  as  a  ^ell-established  view,  that  the 
formation  of  this  coat  was  owing  to  an  excess  of  fibrin  ;  and  as  the 
increase  of  the  fibrin  was  in  general  proportional  to  the  progress 
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of  Inftat  I  a  also   trrrnrd   tin*   inflammatory  crust.    It 

(am  of  the  fibrin  exerts  soti*  fa 

c/ice  on  the  thicl  the  huffy  coat,  but  *t  onn  nererco-i 

tutc  the  sole  cause  ;  fol  we  frequently  olwerre  inflammatory  blood, 
vi  pj    rich  in    fibrin,  form  no  eru>t  ue  hue 

aire..  Ij  (mhI  1 1 iiit    L\  poor  m  fibrin  may  in  many  chi 

lODl  pVCM  '■'  I  BTOBl    Of  tl  LI  nature. 

Wo  hare,  therefore,  to  rerppt  to  many  different   proximate  Of 
remote  mechanical  and  chemical   cntm-i   for  an  explanation  of  the 

:: juration  of  the   Biol   in  any  special  case.     The  observation* 
ftp*  tlOItaof   the  Hot  arc  only  important 

in  a  rcmciotic  point  of  rkw  in  spec'.al  cases  ;  they  aro  of  no  ser- 
vice in  the  establishment  of  artificial  funUitt  Off  groups  of  diseases. 

Before  we  past  to  the  further  consideration  of  Uie   substances 

tally  dissolved  inth  UqIm  fluid,  we  hare  to  notice  some 

bodies  which   remain   suspended   in   the  blood,  or  more   correctly 
ldlk|    in  the  lenm,  after  the  »ap  of  the  hbrin  and  the 

blood-corputtclea. 

llrrtMin  ami  Thomson  are  of  opiiiK if i  thai   the]  have  found  a 
milky  htriidMg  «f  lh<  strum   In   blood   taken   MHttfl   hours  after  a 

:.  b«l   I  bare  neva  Dboerved  anvthuif  of  this  kind  citlu 

uvorou*  or  herbivorous  animals,  whose  blood  I  have  examined 
at  different  period*  after  tl  lion  of  food,     hi  a  similar 

nuniirr  the  Mram  inpiireri,  according  to  HeVraOIl  and  Nfagendie, 
a  milky  appcaraiMi-  aftci  prolonged  faating.  Nasne  found  that 
the  scrum  of  the  Uood  of  pregnant  woman  wa*  in  most  cases 
milky;  very  frequentl..  but  HH  mvariabrjj  we  observe  that  in 
di  inkanh  the  nrtun  pmroti  an  opalescent,  almost  milky  tor» 
hidily.  This  tin  bid  .ippcuamv  is  ".rnriallj  due  Ul  the  presence 
of  auapended  /h/,  which  may  oil,  »,  detected  by  microscopical 
examination  or  h\  ifaalring  tbv  mum  with  9th 

SSmmomaann  bis  drawn  Attention  to  a  kind  of  turbid  - 
which  bo  bw  found  in  the  Uood  in  inflammatory  ■  nidi  iona,  This 
turbidity  depends  upon  the  presence  of  very  small  dark  particle*, 
or  molecular  grtnuloaj  nnd  hence  he  wan  induced  to  assume  the 
existence  of  a  special  molecular  fibrin,  while  Boheiw,  on  the  ooa- 
trary,  who  has  noticed  similar  instances  <if  turbidity,  inclines  rather 
to  the  opinion  that  the.se  granules  are  separated  albumen.  M\ 
own  observations  <m  the  turbidity  arising  from  molecular  grannie* 
lead  me  to  concur  in  the  hitter  view;  for  1  found  that  the  turbidity 
dtaapprin.il  <<n  t  lie  addition  of  neutral  alkaline  salts,  when  the  serum 
exhibited    onlj    u    faint   alkaline    reaction ;    and   hence   wc   must 
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assume,  with  Schercr,  that  a  portion  of  the  alkali  \s  by  some  means 
removed  from  the  albuminate  of  soda  in  the  blood,  and  that  a 
portion  of  the  alfmrnm  has  been  separated  in  a  finely  granular 
form,  after  tbfl   removal   of  the   alk.vi   which   hail    been   combined 

vitb  it.    (8ee  vol.  Lj  p.  ; 

In  some  cues  the  turbidity  of  the  serum  depend*)   UpOD 
presence  of  suspended  cohurhsg  blaod-ctiU,  a*  both  Pieschel  and 

••If  have  observed  in  the  blood  of  dogs  affected  with  the 
man 

If  It  be  admitted  that  tlie  physical  relations  of  morbid  blood, 
as  it  flows  fresh  from  the  vein,  is  a  subject  of  eouiderftblt  im- 
portance, iii.-  ohmfAocm  of  die  blood  En  till  sVad  taty,  in  raped 
to  the  mode  of  Eti  eosgulaiaon  tad  Lti  colour  sod  coniutexue, 
cannot  be  devoid  of  interest  to  the  pathologist*  However  atron 
wc  may  protest  sgsi&sl  the  doctrine  of  erases.,  which  is  based  on 
such  investigations,  as  a  perversion  of  the  so-called  pithologico- 
anatniuieal  tendency,  wc  can  nor.  withhold  our  testimony  to  the 
value  of  the  labour**  of  mi.-Ii  inquirers  ns  Rokitansky  and  Engel. 
The  connexions  which  Engcl  has  ingeniously  established  between 
the  nature  of  the  blood  in  the  dead  body  and  its  imbibition  in  the 
tissues,  its  accumulation  in  separate  organs,  and  the  ehararu  r  it. 
impresses  on  the  individual  tissues,  as  well  as  regarding  the 
nature  and  extent  of  the  preceding  exudations  or  transudations, 
show  that  we  are  justified  in  looking  for  a  rich  IOCBBsSqr  to  our 
scientific  knowledge  from  a  more  exact  chemical  investigation  of 
this  subject.  Unfortunately,  however,  no  chemist  1ms  as  yet  bai  D 
inclined  to  direct,  his  attention  to  this  subject.  Uonee  we  do  not 
deem  it  altogether  superfluous  to  follow  the  arrangement  of 
Kokitansky  and  Bagel,  and  to  consider  the  different  kinds  of 
blood  in  Che  dead  body  with  reference  to  the  above  physical  pro- 
pefdOSi  dfttsifrlng  them  in  the  six  following  groups:— 

1.  One  kind  of  blood  found  in  the  dead  body  is  distinguished 
by  its  thick  fluid  character,  its  reddish  brown  Colour,  and  its 
coagulability  ;  and  is  probably  fur  the  mo%t  part  <  i  isl  LO  of  a 

certain  group  of  diseases  since  it  is  only  met  with  in  the  bodies  oi 
persons  who  have  died  from  violent  inflammations  (with  the 
exception  of  inflammatory  affections  of  the   brain  and   the  spinal 

cord).    Blood  of  this  kmd  becomes  bright  red  on  exposure  to  the 

air,  and  I'M.'iiMil.it.s  niilyin  the  larger  vessel.* ;  in  the  eapillnrirt  and 
Sm  smaller  vessels   it  retain*  it*  thiu  fluid  nature,  and  tin    fiOsfJlh 
which  occur  in  the  heart  and  in  the  larger  arteries,  as  well   IS 
larger  veins,  arc  almost  always  compact,  and  of  n  dark  brownish 
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red  colour.  The  thickness  of  this  Mood  is  the  cause  why  it  is  It* 
readily  infiltrated  into  the  tissues  than  other  blood.  It  u  morte-itr 
wort!  H  RbfJMM  ooi^ub  never  occur  simultaneously 

with  these  clots  in  the  lie:irt  anil   the  larger  vesscU.  for  -alien  la*J 

arc  present,  they  are  found  in  the  vessels  of  moderate  calibre,  tat 
never  in  (bt  capillaries. 

2.  Tlie  blood  in  acute  diseases  of  the  spinal  cord  and  of  ta* 
brain  is  bond  to  ho  thickly  fluid,  of  a  dirty  brownie!)  red  colour, 
imcougulatcd,  and  devoid  of  fibrinous  coagula. 

A  thick,  uncoagulated.and  not  confutable  blue  and  blnckbb 
rod  blood,  which,  under  certain  favourable  conditions,  socneti 
deposits  fibrinous  eonguht  in  the  heart  and  the  larger  v«sfU,  is 
CTTtiunly  not  r.haraeti-rUtic  of  mcrelv  DM  101  i-  «'t  ii'lmi  ' 
the  blond  ;  for  blood  of  this  kind  is  found  in  the  body  after  dUetws 
which  reciprocally  exclude  one  another,  as,  ior  instance,  after 
plethora  [depending  upon  henrt  diseases),  typhus,  acute  tuber- 
i  uanSa,  cholera.  an<l  pohopjngi  with  narcotics  and  lead,  and  afler 
sudden  and  pnifu.se  sweats  or  dinrrhu-as. 

4.  A  pale,  or  vermilion -red,  unniagulahle.  thin  fluid  blood,  which, 
notwithstanding  its  fluidity,  docs  not  readily  infiltrate  the 
bur  which  often  deposits  a  considerable  quantity  of  fibrinous 
in  i lie  larger  vessels,  does  not  lxdong  to  any  special  admixture  of 
the  blood,  since  it  i»  met  with  after  tlie  most  varied  condition*  of 
disease,  when  the  blood  has  acquired  a  watery  character ;  as,  fur 
instance,  after  frequent  venesections,  hemorrhage*,  considerable 
exudations,  long-continued  diarrhura  and  sweats;  and  in  tin? 
Htiumiia  following  typhus  and  the  acuta  exanthemata,  as  well  as 
in  senile  atrophy. 

6.  A  thin  bluish  black,  uncongulable  blood,  which  is  distributed 
in  large  quantities  from  the  great  to  the  smallest  vessels,  which 
easily  infiltrates  into  the  different  tissues  ami  which  never  e) 
any  separation  of  fibrinous  coagula,  is  found  in  valvular  anomalies 
of  the  heart. 

An  accurate  analysis  of  this  variety  of  blood,  compared  with 
(ha  ri)!ii!iosi'ioii  nf  thfl  blood  in  the  living  body,  during  the 
existence  of  the  different  conditions  arising  from  mechanica] 
difficulty  and  obstruction  of  the  function  of  respiration,  as,  for 
instance,  plethora,  hemorrhoidal  affections,  dropay,  eta,  would 
undoubtedly  yield  the  most  valurdnY  aid  toward*  the  explanation 
of  the  mechanical  and  chemical  lurtmiiurphoai*  of  nwttOT  in  the 
animal  body. 

6.  Finally,  there  is  a  kind  of  blood  found  in  the  body  after  death, 
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which  i«  thinly  fluid,  unequitable,  and  of  a  dirty  brownish  colour, 
do**  not  deposit  fibrinous  coagula,  is  easily  infiltrated  into  the 
Uiwics.  bur.  is  tirnerally  found  to  occur  in  inconsiderable  quantities 
in  the  heart  and  the  Urge  vessel-*,  while  iti*  accumulated  IB  abuud- 
noeif]  the  capillaries.  This  condition  is  obtfJTftd  in  (rue  decom- 
positions of  the  blood,  as  for  instance,  in  pyasmia,  puerperal  fever, 
scurry,  cc<\ 

We  z.tv  Btlll  in  the  dark  astu  the.  direct  origin  of  thoM  polypous 
coagula  of  fibrin  which  arc  deposited  from  uncoagulablc  blood  con- 

iHniOg  bDl  little  fibrin  ;  and  all  that  Vfl  know  in  reference  tothcsuli- 

ject  is,  that  the  retarded  circulation  induced  shortly  before  death  by 
ca]  obttnodion  as  well  as  by  debility.  Is  favourable  to  tha 
deposition  of  these  masses—  and  hence  their  occurrence  after  a 
protracted  dcath-stniegle.  The  formation  of  the  purely  lOGaJ 
fibrinous  coajmla  observed  in  aneurisms,  obliteration  of  the  vein*, 
phlebitis  &r->  raay  be  explained  in  a  similar  manner- 

We  now  pass  to  the  consideration  of  the  actually  eSffOftad 
cAcmicai  constituent*  of  the  scrum  ,  amongst  which  wc  must  first 
direct  our  attention  to  albumen.  As  we  have  already  fully  c.u- 
siilereci  thin  sob*  tun  re  in  lis  vunoUK  relations  toother  prntein-hi<ilu \. 
and  to  tlic  other  constituent*  of  the  blood  (ace  vol.  i.,  p.  .342)  it 
only  remains  for  us  to  notice  one  or  two  additional  points. 

question  has  often  been  raised,  whether  the  ulbumcn  in  dif- 
ferent vesseUyUiider  different  physiological  relations,  and  in  difl'crent 
pathological  conditions,  in  always  identical.  Physiological,  DO  less 
than  logical  grounds,  warrant  us  in  answering  tliis  question  in  the 
negative,  although  chemistry  affords  but  little  aid  in  determining 
the  point.  We  have  already  seen  (in  vol  i.,  p.  332)  that  many 
modification*  in  the  properties  of  albumen  depend  upon  the 
different  quantity  of  alkali  or  salts  which  it  contains,  while  the 
organic  group  of  atoms  in  the  albumen  has  always  remained  the 
Bade.  Differences  in  the  albumen,  depending  upon  an  augmenta- 
tion or  diminution  of  the  quantity  of  alkali,  that  is  to  say,  neutral, 

basic,  mill  acid  albuminates  of«odfj>ooour  even  in  tha  noma]  oon- 

ilition,  as  for  instance,  in  the  blood  of  different  vessels.  The 
lion  of  neutral  albuminate  of  soda  hecomes  turbid  on  the 
addition  of  water.  This  combination  occur*  not  only  in  morbid 
Mood  (a«  Scherer  was  the  first  to  show),  but  itlso  in  the  blood  of 
different  vessels,  as  also  in  the  blood  of  the  splenic  vein;  and 
here,  independently  of  the  other  metamorphoses  experienced  by 
the  blood  in  the  spleen,  a  portion  of  the  basic  albuminate  of  soda 
is  saturated  by  the  free  acid  which  we  find  in  the  parenchyma  of 
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that  organ,  and  Ute  neutral  comjKwud  is  thus  formed.  TTie  »exum 
the  portal  blood  appears,  moreover,  less  turbid  on  the  addition 
water  than  that  of  the  splenic  rein  ;  white  that  of  the  hep. 

iijttr  on  the   addition  of   water;    and  here 
albumen  of  die  portal  rem,  prohahly,  loses  a  portion  of  the 
h  is  applied  to  lite  formation  of  the  bite. 
In  accordance  with  Schcecr'svicw,  we  must  regard  the 
form  ia  which  the  albumen  coagulates,  as  dependent   upon 

of*  alkali  which  it  contain*  (*ee  vol.  L  p.  SW) 
In.t  *t:ll  ««•  often  observe,  rW  where  tin-  alkslitie  fluid  has 
neutralised  or  faintly  acidified,  in  order  to  induce  such  a  con] 
deposition  of  the  nlljurr.cn  as  may  be  necessary  for  its  perfect  liltnv- 
tbma  thr  aJbomen  of  one  blood  eoll  fluke*,.' 

le.w  readily  filtered,  than  that  of  another.  Thus,  I 
that  the  albumen  of  .the  blood  of  th  laicd 

in  masses  very  alowly,  often  not  till  it  had  been  boiled  for  hour*, 
whilst  that  of  tbc  portal  and  other  veins,  as  well  na  that  of  tlrt 
arteries,  very  readily  coagulated  on  after  I  iC  adihii.ci  nf  an 

acid,  and  that  it  rapidly  sank,  leaving  a  clear  supernatant  fluid. 

Since,  as  we  hove  already  observed,  ordinary  chemical  inves- 
tigation*, and  more  etpeoialle  elementary  analyse*,  still  fail  co 
throw  much  Ugfat  on  the  enquiry  into  the  essential  difference 
the  protein-bodies,  (1  Schmidt*  has  conceived  the  happy  Um 
of  brining  substances  that  are  readily  capable  of  fennentetka 
decomposition  into  contact  with  the  constituents  of  the  blood 
under  favouring  condition*,  and  tin  uK&r,  urra,arayg- 

dalin,  asjianigiiij  &c,  as  tests  far  the  presence  of  certain  modin- 
BttlOfU  of  alliuTiieii ;  as  yet,  however,  the  only  result*  nt  which  he 
has  arrived,  are  that  the  blood-cell*  of  a  healthy  individual  (but 
not  the  intercellular  fluid)  contain  one  substance  winch  yield* 
sugar-ferment  a*  the  product  of  ita  spontaneous  decomposition, 
and  iinuthe  which  siiniinrl)  \irlds  urca-feniietit.  In  diseases,  as 
for  instance  in  cholera,  one  or  the  otlier  of  these  fermentii 
is  increased  to  n  prcnt  decree. 

We  hnve  already  (in  vol.  i.,  pp.  I'ty  and  J?!/  fully  considered  the 
fataof  the  scrum,  and  we  Read,  therefore,  he  o  vimply  remark  tin: 
onlj  n  small  quantity  oi  free  fat-oocon  intheseruin  .ponitled 

fat  is  always  prevent  in  (urge  quantities,  as  well  as  the  crystaHisable 
lipoids,  cholcstcrin,  nnd  seroliii.  It  cannot  be  shown,  with  cer- 
tainty, that  the  serum  contains  any  phuxphorixed  fats.  We  shall 
perceive  from  special  numerical  results,  that  the  quantity  of  the  fat, 
•  Characienstik  dct  Cholera,  6.  sj— «B. 
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wrf  sl*o  the  Kind*  of  fat  occurring  in  the  different  veins  and 
uuuVr  different  pi  eal  relations,  present  great  variety.     The 

i*t  of  tlic    scrum    us  OOfDpareJ  vwth   that  of  the-  binod-rorpuxeles, 

may  he  regarded  as  more  readily  erystallixable,  and  leas  teaaciou* 
•ad  notour  Iran,  but  (or  inferior  in   reapeot   to  quantity.     The  dif- 
sVrrncc  between  the  quantity  of  fat  contained  in  the  intercellular 
f  uid  and  that  of  the  blood-corpusclea  "is  obvious  from  the  above 
ctt  of  the  quantitative  distribution  of  the  different  constituent* 
the   corpuscles  and   the   intercellular    lluid.      We  would  only 
lerve.  therefore,  that  the  considerable  quantity  of  fat  which  is 
mixed    with    the    fibrin,   has    very    frequently    been    regarded    as 
fcculiar  to  that  constituent*     Virchow*  found  from  2»S0  to  -"7^J 
1    «f  Ut  which  could  be  extracted  with  alcohol  and  ether  in  human 
trnoua   fibrin.  Scl  mi  it  from    1  LM   to   fi^MJ  in  the  nhrin  of  the 
jtfator  vein  of  horses,  and  from  7*57  to  8"72'r  in  that  of  the  porta! 
,  »JnKl  1  found  2-154  in  the  buiTy  coat  of  the  venous  blood  of 
liic  hone,  rod  S'lfiftJ  in  the  arterial  blood  of  the  same  animal. 
It  is  certainly  of  some  importance  in  a  physiologic*]  point  of 
'•to  decide  whether  the  fat  which  can  be  extracted  from  this 
substance   is  of  a   peculiar   kind,  ami  exists  in  rheuiieal  mmhina- 
boa  srith  it,  or  whether  it  is  only  incidentally  mixed  with  this 
substance,  that  is  to  say,  from  purely  mechanical  causes.     It  bu 
hten  usual  to  follow  the  views  of  Beraelius  in  this  respect,  and  to 
regard  this  fat  as  peculiar  to  the  fibrin,  and  as  distinguished  from 
■  r  fitfs  of  the  blood  b\  the  amount  of  nitrogen  it  contains:  hut  a 
more  attentive,  consideration   of  the   ruode  in  which    the   fibrin   is 
exhibited,  leads  us  to  doubt  the  correctness  of  this  opinion.     We 
liavc  here  only  to  consider  the  mode   of   preparation  of  the  fibrin, 
•rid  lite  admixtures  which   ir.   always  contains  ;    the  fibrin   in  ita 
uianeous  coagulation  must  necessarily  draw  dowu   and   findoSQ 
particles  only  suspended  in  the  blood,  and  in  addition  to  these  and 
the   blood- corpuscles,  occasionally  very   minute    fat-vcsiek:s,   and 
always   colourless  blood-cells.     When  the  fibrin  ia  obtained  by 
washing  the  clot,  the  granular  contents   of  many   coloured   blood- 
cells,  which  mainly  consist  of  fat,  remain  in  the  fibrin  together  with 
the  cell-walls.     Wc  have  already  shown  in   an   earlier  part  of  this 
work  (see  vol.  i.  page  35'J)  that  many  colourless  blood-cells  are 
mixed  with  the  fibrin,  and   it.  must  further  be  observed,  that  they 
contain,  absolutely  and  relative  ly, 'more  fat  than  the  coloured  cells. 
Wc  do  not  call  in  question  the  possibility  that  acid   salts   of  the 

*  Zstafar.  f.  mi.  Kadi    DJ.  4. 6.  2co— m 
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fatty  acids  iti  the  serum  (enclosed  in  the  clot)  may  be  rendered 
insoluble  by  strung  dilution  with  water.  There  arc  at  all  events,  a 
number  of  possible  sources  to  which  the  fibrin-fat  may  and  indeed 
mutt  in  part  l>c  referred.  It  is  only  necessary  then-fun-,  for  the 
riiiiimrinn  of  thU  »j-ji>:i»)ii.  to  ascertain whether  I  -tit 

differ*  specifically  Bran  the  fauaas<x  a  i  the  other  aonetiliutfi 

of  the  bhx.fl-     Sir  i..  however,  docs  not  seem  to  bo  the  CM*,  for  as 
far  as  my  own  anil    Virchow'a  enquiries  extend,  the  fibrin  only 
contains  fat*  which  belong  to  MHM  OTO  or  other  uf  Ui*  blood-CO*- 
stitnent*.     VirdlOl   found  m  considerable  quantity  of  acid  phos- 
phate of  lime  in  the.  ash  of  this  frit :  the  other  reactions  of   the  ht 
seemed  also  to  confirm  the  presence  of  Klycero-phosphat*  of  lime, 
whirh,  M  we   hare  seen,    is   peculiar  to  tin    cnUrired   blood-< 
There   is  also   an   arid   ammonia-soap  contained   in  llie   fibrin-fat, 
which  may  posjsjblj   'iave  been  conveyed  to  it  by  the  serum.     ^< 
know  so  little  of  the  u>  m  ssipomrmble  fats,  that  thoy  con  not  sjd  us 
in     deciding    this    question    either    negatively    or    affirmatively. 
Yirehow  could  not   detect   cholesteriii   in   the  fibrin   of  man,  bat 
I  have  demonstrated  its  presence  in  the  fibrin  of  hone*  by  the 
rnicrotnctricol  measurements   of  its   angles.      It  night  indeed  also 
be  derived  from  the  serum.     It  follows  from  the  above  observa- 
tion*, that  we  are  not  as  yet  justified  in  ascribing  special  fat 
the  Shrill*     Wc  might  perhaps  be  disposed  to  attach  Mime  weight* 
as  far  as  this  question  is  concerned,  to  Virthow  's  observation  of  an 
add  reaction  of  the  fat  of  the  norm,  hut  independently  of  the  fact 
t«i:ii  i\h>  f:ii  of  rin'  i'iiLitvm  blood  edli  aiW  dta  •*  dmO  a  rctattoa^ 
there  are  several  grounds  for  explaining  this  phenomenon.     In  tiir 
firat  place*  these  fats,  as  they  contain  the  salt*  of  lite  fatty  acidj, 
must    assume    on    acid   reaction    whenever  the   ether   which  is 
employed,  is  not  entirely  pure,  (free  from  acetic  acid,  aider; 
acid,  &c),  nnd  from  several  investigations  in  relation  to  this  subject, 
I  am  disposed  tu  think,  that  the  metMDOrpitOSU  »>f  the  ether 
acids,  by  the  action  of  animal  substances,  is  considerably  promoted 
by   prolonged  digestion*     On  the  other  hand,  wc  can   the  less 
wonder  at   the   acid   reaction  of  these   fats,  since  the  salts  of  the 
fatty  acids  pracipitat&d  with  the  fibrin  by  water,  arc  acid  salts, 
which  on  fusion  volatile  and  acidly  reacting  fatty  acids  arc  sepa- 
rated from  their  combinations  with  bases.    Thus,  for  instance,  wc 
constantly  find  volatile  fatty  acids  in  these  fnts  (both  in  those  of  the 
fibrin  ami   of  tin-   Ueod  corpuscles),  as   for  instance,  acetic  acid, 
which  may  be  produced  by  the  metamorphosis  of  the  ether,  and  nt 
least  one  ocid,  which,  when  treated  with  boxyto,  yields  a  salt  widen 
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crystallises  into  Ixmitiful  htmintr,  and  which  undoubtedly  belongs 
to  tiic  group  of  the  true  volatile  fatty  acids. 

With  regard  to  tlic  extractive  matters  of  the  scrum,  it  i  - 
to  paw  them  over  in  perfect  silence,  than  to  collect  the  fragmentary 
and  inconclusive  facta  regarding  them  at  present  in  our  possession. 
(s«*  foL  i.  page  320.)  From  the  physiology  of  the.  nwt»ITWqihniC 
going  on  in  the  blood,  wc  should  be  led  to  suppose  that  the 
extractive  matters  are  far  more  abundant  in  the  intercellular  fluid 
than  in  the  blood-cells,  and  this  view  is  continued  by  direct  expe- 
riment ;  for,  as  is  obvious  from  what  linn  been  already  stated 
regarding  the  composition  of  the  blood,  these  substances  occur  more 
abundantly,  both  rt-iatirclv  and  absolutely,  in  the  serum  tlmn  in  the 
eclU. 

A  number  of  substances  were  formerly  included  and  concealed 
amiM  nitractive  mutters  of  the  blood,  and  especially  of  the 

KTUin,  which  have  cither  lately  been  discovered  or  which  wc  have  Hot 
yet  succeeded  in  finding.  First  amongst  these  wc  must  place  M|fWi 
This  his  very  recently  been  proved  by  ('.  Schmidt*  to  be  an 
integral  constituent  uf  ihe  nonnd  olood  nf  nit  Mr,  iln^s,  eitK,  ami 
diseased  and  healthy  men.  It  has  been  already  mentioned,  that 
in  consequence  of  Bernard's  discovery  of  suipur  in  the  liver,  I  sought 
for  this  substance  in  the  blood  of  the  portal  and  hepatic  veins,  and 
found  10  or  12  times  as  much  in  the  latter  as  in  the  former,  in 
which  the-  quantity  was  very  small. 

The  method  of  determining  the  amount  of  sugar  in  the  blood 
is  very  simples  freshly  drawn  and  dctibrinatcd  blood  is  gradually 
treated  with  ©  or  10  limes  its  volume  of  alcohol,  the  mixture  being 
thoroughly  tthakeii  ;  the  coagnlnm  is  washed  with  hot  alcohol,  and 
the  alcohol  of  the  filtered  fluid  driven  off;  the  residue  is  further  con- 
centrated, mid  then  extracted  with  stronger  alcohol,  whereby  the 
greater  portion  of  the  salts  is  separated  ;  a  part  of  the  llcobcEc  fluid 
is  now  Meted  with  an  alcoholic,  solution  of  pot  nth,  by  wlurh  the 
potash- snd-sugar  compound  and  a  little  extractive  matter  arc  prc- 
cipkatedj  the  precipitated  flakes  become  caked  together  on  the 
filter,  from  the  action  of  the  air;  wc  tli^ti  di-.vilvo  them  in  water, 
and  can  determine  the  sugar  qualitatively  by  Trammer's,  and  quan- 
ively  by  Folding's  test.  Another  part  of  the  alcoholic  solution 
(Honi  which  the  greater  part  uf  the  salts  hus  been  removed  in  the 
aLiive-drM-nlhil  manner)  may  be  evaporated, dissolved  in  water, and 
treated  with  a  little  yeast ;  and  the  quantity  of  su^ar  can  then  be  cal- 
culated from  the  carbonic  acid  which  is  evolved.  (See  vol.  L,  p.  2Sb\) 
•  CaamcUrifttilt  dcr  ChoWra,  u.S.  w.    B.  161— 154. 
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Other  substances  occumnv  scram  of  normal  blood  are 

we*,  (see  toI.  i.  page  \Ci\  uric  acid*  (vol.  i.  p°-L  -M<  •  hnd 
htppunc  odd.  The  latter  l*g  been  found  by  Vefdftil  and  DolK 
at  Gietsen,  in  the  blood  of  oxen.  That  creatine  fend  arva/fabu 
occur  in  the  blood,  has  cirtJiMily  DOl  >ct  Iwcn  proTcd  by  direct 
investigation,  but  from  the  simuluiKXHis  occurrence  of  these  two 
substances  in  the  muscular  juice  and  in  the  urine,  we  are  justified 
in  concluding  that  they  exist  there. 

Whether  triiiury  matltr$t  to  wit,  the  biliary  acids,  occur  pre- 
formed in  normal  blood,  we  have  not  at  present  the  meant  of 
deciding  (as  has  been  already  mentioned  in  page  81);  on  theo- 
retical grounds,  we  should,  howerer,  regard  tbtfa  -''nee  a* 
iiuprohihle. 

We  are  still  jjerfeetly  in  the  dark  regarding  the  figments  of 
normal  scrum  (see  vol.  i.  page  2D9). 

The  faint  yellow  colour  which  is  peculiar  to  normal  serum, 
certainly  does  not  depend  on  bile-pigment ;  St  all  events,  we 
cannol    t*\bihit    the    well-known    mi  ructions  of  d 

njvuMfl  with  the  extracts  of  the  serum.  In  disease*,  the  acrurn 
often  assumes  an  intense  yellow  colour,  with  or  without  simultaneous 
turbidity;  this  depends  either  on  bile-pigment,  which  is  rocognis- 
ahle  in  tlir  Uoodv  not  merely  in  icterus,  bur  sometimes  also  in 
cases  of  pneumonia,  nr  on  an  augmentation  of  the  above*  mentioned 
little  understood  acrum-pi^inc ut  (wbiefa  is  also  most  frequently 
observable  in  iiiflamnmt.  -rv  procOHH),  or  lastly,  on  suspended  blood- 
corpuscles.  Schultx  Uof  opinion,  that  hromntin  may  alw>  occur  in 
solution  in  the-  scrum,  if  the  contents  of  the  Mood-cell*  become 
diffused  in  it,  in  consequence  of  a  deficiency  of  aalU  in  the  blood. 
Such  eases  must,  however,  he  very  rare. 

\\V  have  little  tondd  lo  what  has  been  already  stated,  regarding 
the  Milti  peculiar  to  the  serum  (see  vol.  t.,  p.  -111,  and  p.  L69  ofl 
this  volume).  While  phosphates  and  potash--- 
in  the  blood-corpuscles,  we  find  a  preponderating  quantity  of 
soda-snit*,  and  especially  of  the  Meridt  o/0Q<&mmtm  the  son 
on  an  average  we  also  rind  far  more  salt*  lo  the  scram  than  in  the 
bluud-cclU  (iiftvt  deducting  the  iron).  Alkaline  ntlphttc*  and  f«ir- 
bonateit  belong  also  principally  to  the  intercellular  fluid. 

Before  concluding  our  remarks  on  the  qualitative  cxamination 
of  the   blood,  we  must   mention  the  persistent  ocfcsrr  which  it 

pi  ruliar  to  that    fluid,  and  whirh  is  pi nic  ihirlv  evolved   on  mixing 

blood  with  a  larger  quantity  of  sulphuric  arid,  as  for  inttajtoej  I 

*  Cvmpt.  r«nd.    T.  50,  p.  010  ct  1*7—000. 
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ith  li  of  acid.      Dnrrucl*   believed  that  he 

I  of  crcry  kind  of  animal  possesses  its 
own  peculiar  odorous  principle,  and  stand*  In  ft  definite  relation 
with  the  odour  uf    the    ■   I  .mil   pulmonary    tratispit'uiiini. 

te  and  several  other  opinion*  of  Ramiel,  baring  icfcrcncc  to 
mcdico-le;;al  Inreal  gation,  have  not  been  altogether  confirmed. 
They  *Tt  been  submitted  to  a  very  careful  experimental  criticism 
by  Schmidt  ,t  who  found  that  tlie  peculiar  odour  was  evolved  in 
an  unm'ettuk table  manner  by  the  blood  of  t!ie  K<ml,  the  sheep,  and 
the  cat,  while  tiic  odour  which  was  develo|>ed  from  tlic  blood  of 
other  animals  did  not  possess  a  distinctly  specific  character. 

According  to  Barrucl,  the  odorous  principle  of  the  blood  in 
more  l  ii  net  in  the  male  than  in  the  female  eei  tnevvrj  tpedeeof 
animal ;  a%  moreover,  it  may  be  developed  from  the  scrum,  it  would 
appear  '.-i  D    to  that   portion    of  the  blood,     further,  the 

manner  in   which  this  odour  is  dereloped,  indicates  that  we  arc 
bero  dealing  with  volatile  acids  vbicfa  belong,  or  at  all  events  are 
Hied  to  the  butyric  acid  group. 
T  be    general  remark*  which   we   have   made    regarding    the 
analysis  of  the  animal  llaidn,  especially  apply  to  the  analysis  of  the 
Mood.     The  ihorteat  possible  critical  review  of  the  different  modes 
that  have  hem  adopted  for  analysing  the  blond,  will  fully  confirm 
Btfa  of  those  observations. 
Otic   of  the   most   important  deficiencies   in     the   nnaly: A  I    I 
obviously  connected   with   the  circumstance  that  the  primary  and 
mott  important   physiological   question,   namely,  the   quaiititMivr 
relation  between  tha  freeh  ihad^eorputolei  (with  their  moist  om- 
ul the  plasma  belonging  to  them,  cannot  be  answered  in  the 
present  state  of  analytical  chemistry.     We  must  hence  rest  satisfied 
with  determining,  at  all  event*  approximative!}-, the  solid,  coagnlablc 

indissoluble  constituents  of  the  blooil-corpaaoleij  m  nay  appnud* 
BHtd]  ■  fai  Bven  the  methods  of  determining  the  insoluble  matters 
of  the  blood-cell*  have  in  part  only  a  reluttve  value  ;  their  quantity 
u  usually  not  directly  found,  but  calculated  from  several  determi- 
nations; moreover,  the  originator  of  every  indirect  method  of 
raining  the  blood-corpuscles  must  admit  that  bis  method 
never  nui  give  a  perfectly  correct  result,  even  for  hypothcti rally 
dry  Mood-cells,  since  it  is  impossible  to  declare,  by  any  of  these 
indirect  methods,  how  much   of  the  constituents  of  the  serum 


•   Ann    d  li  ..■  ■  i  •■  [nihtu|ii.\      Nu.  »!.      I  KID. 
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enchwed  in  iht-  dot,  h  still  adhering  to  the  Wood-eorposclrs,  **»d 
roust  accordingly  be  deducted.    Thcwi-i  in  all  Mood- 

analysee  however  is,  that  the  crrora  arc  not  constant,  even  when  the 
tame  method  i*  employed ;  that  is  to  my,  the  acknowledged  error 
in  every  analytical  method  b  of  \ariahlc  magnitude,  so  that  even 
the  comparative  blood-anal y sea  made  according  to  one  and  tho 
same  method — a  procedure  on  which  the  Frencli  chemists  lay 
such  stress— have  only  a  very  subordinate  value  <ot  physiology 
and  pathology,  and  the  conclusions  drawn  from  thczn  can  only  be 
received  with  the  moat  extreme  caution.  We  must  confess  with 
sorrow,  that  even  at  the  present  day  the  analysts  of  the  blood  mort 
be  ranked  amongst  the  ruost  uncertain  and  untrustworthy  investi- 
gations in  the  whole  department  of  analytical  cfomiatfj  Iln.ee, 
the  attempt  which  has  beflO  recently  made  (by  llinteibcrgcr  under 
the  superintendence  of  T.Gorup-Besanei*)  to  prove  experimentally 
tlie  comparative  certainty  of  the  different  methods  of  analysing  the 
blood,  la  the  more  praiseworthy;  it  is  only  in  this  way  that  we  shall 
attain  to  what  at  present  seem*  in  some  dicahutt  impossible.  We 
ought  not,  however,  to  expect  that  chemistry  at  it.*  beginning 
should  equally  distribute  ita  full  light  over  a  field  on  which 
scarcely  a  glimmer  of  twilight  has  fallen  during  preceding  centu- 
ries of  investigation. 

Most,  of  the  experimenters  who  have  made  large  aerie*  of  blood* 
analyses,  namely,  Andrnl  and  Gavarretvt  Bccqucrcl  and  Kodicr,J 
and  Popp,f  have  scarcely  at  all  deviated  from  the  method  by  which 
PrevnKt  and  I)umox||  determined  the  dry  blood-corpuscles.  This 
nii'lliod  consisted,  essentially,  in  separately  weighing  the  arram  and 
the  clot,  after  the  perfect  contraction  of  the  latter,  in  order  to 
determine  the  ratio  in  which  they  stood  to  each  other;  the  solid 
residue  of  the  serum  was  then  determined,  as  also  MM  that  of  the 
eta  .  OR  dadllfidng  the  fibrin, which  had  been  Otherwise  determined, 
from   the   solid   residue  of  the  clut,  we  obt  mabcr  which 

expresses  the  sum  of  the  dry  blood- corpuscles  and  of  the  solid 
residue  of  the  serum  still  enclosed  in  the  clot.  It  is  in  the 
accurate  determination  of  the  amount  of  this  »eruiu  that  oar  most 
able  cxpcrimcntoliata  have  broken  down.     Since   the   amount  of 


*  Ansh.  f.  pfya.  Btflk.  BA  h,  &  flOS— #118. 
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water  in  tho  clot  probaHy  stands  in  a  near  ratio  to  that  of  the 
serum,  Pnvoft!  and  Dumas  unquestionably  believed  that  Ihej 
were  most  marly  approximating  to  tliK  true  ratio,  whi  Q  UU  >'  re- 
garded all  die  ratal  bund  in  tin  .1  i  ai  pertaining  to  the  scrum, 

and  calculated  accordingly  the  amount  of  the  solid  constituents  of 
tlie  serum  contained  in  tlie  dry  cl<.t,  the  amount  of  fibrin  being 
previously  deducted. 

Since  tlie  whole  of  lids  calculation  depend*  on  a  mere  simple 
proportion  it  would  be  quite  su|icrr1uous  lo  enter  into  further 
particulars  regard'uii;  it. 

I  cannot  imagine,  as  C.  Schmidt  appears  to  wxumc,  that 
Prv\ost  firul  Hu  n. is  nrtuidly  helio  ed  Unit  all  the  water  of  the  el  it 
depended  only  on  the  scrum,  but  1  tliink  it  more  than  probable 
that  they  took  the  view  which  we  have  already  described.  Since 
the  quantity  of  the  scrum  enclosed  in  the  clot  could  not  be 
absolutely  determined,  and  as  there  was  no  available  means  of 
estimating  it,  the  only  alternatives  that  remained  for  them  were, 
either  to  calculate  all  the  water  of  the  clot  (after  deducting  the 
fibrin)  as  belonging  to  the  blood-corpuscles  alone,  or  as  belonging 
to  the  serum  alone;  and  they  chose  the  latter.  Neither  they  DOB 
any  of  their  follower*  have  supposed  that  either  of  these  views  was 
not  decidedly  erroneous;  they,  «s  a  mutter  of  course,  chose  that 
which  obviously  led  to  the  smaller  error.  Von  Bibra  seems, 
■fbre,  t'i  have  fallen  into  a  mistake,  in  believing  that  by  dis- 
regarding the  serum  contained  in  the  riot,  he  could  diminish  the 
error  of  these  chemist*. 

modifications  of  this  method  which  other  experimentalists, 
namely  Hccqucrcl  and  Undier,  and  Popp,  have  adopted,  all  retain 
the  same  error  to  which  we  directed  attention  in  speaking  of  the 
plan  originally  made  use  of  by  Prevost  and  Dumas;  the  former 
determined  the  solid  residue  of  the  delibrinated  blood,  and 
deducted  from  tins  the  solid  residue  of  the  serum  which  they 
calculated  from  the  amount  of  water  (the  solid  residue  being 
determined  from  a  separate  analysis  of  the  serum).  Popp  analysed 
the  serum  that  separated  from  deiibrinated  blood,  and  then  the 
cruor  which  was  formed  under  this  serum.  These  modifications, 
although  not  esscntml,  are  undoubted  improvements  on  the 
original  method;  for  it  would  be  folly  to  attempt  the  impossibility 
of  thoroughly  drying  the  clot,  as  it  is  obtained  from  the.  coagulation 
of  the  blood}  if,  however,  we  take  a  portion  of  the  clot  for  the 
del*  ■  '■*  of  the  sohd  residue,  we  must  at  all  events  adopt   the 

caution  of  analysing  a  vertical  section  of  it,  since  the  corpuscles  are 


blood. 


very  unequally  distributed  in  the  clot  from  above  downward*.  In 
mar.*.  ;r   is   better  to   separate  the  aerum   from   the.  cnior, 

according  to  iVipp's  method,  than  from  iIil*  dot  according  to  the 
method  of  the  i'ti  in'h  chemist*.  This  separation  of  the  scrum 
from  the   sunk   corpuscle*    by  ftbod  is   however,  in   oiort 

cases,  the  most  uncertain  part  of  the  analysis ;  for  in  drawing  or 
jHMirir.g  off  Uir  fluid  |icirtinn  from  the  dot,  it.  rarely  happens  that 
the  scrum  is  obtained  perfectly  free  from  blood-corpuscles,  or  the 
riot perfectly  free  from  serum.  Independently  of  the  quantity  which 
is  enclou'd. 

Although,  however,  till  authors  have  been  compelled  to  admit 
that  fehil  nuiilriif  determining  the  dry  corpuscles  run  havenoahso* 
lute,  value,  it  ha*  been  generally  regarded  as  perfectly  available 
and  sufficient  for  comparative  analyses  of  the  blood;  but  we  must 
rnormlwr  With  irhtl  very  different  power  the  librin  contract*  in 
tlir  riot  in  different.  diseases;  u  very  dftBN  vliA  will  enelose  far 
I  .  M-fum  than  a  very  loose  gelatinous  one;  and  we  do  not  take 
faltO  account,  that  sediments  of  blood-corpuscles  often  occur 
external  to  the  clot  i  further  the  serum  obtained  from  the  blood- 
corpuscles  occurs  in  no  definite  proportion,  since  the  quarility 
of  mora  remaining  mixed  with  the  corpuscle*  Is  less  dependent 
on  the  manipulation  of  the  operator  than  on  accident. 

Simon*  struck  upon  a  method  of  finding  the  quantity  of  the 
blood-corpuscles  directly,  which  however  is  altogether  wanting  in 
accuracy,  lie  coagulated  whipped  blood  by  the  appl.r.ition  of 
heat,  lining  or  shaking  it  the  whole  time,  and  then  OXl  reel  Isj 
fii.i-uluiu  with  ether  and  boiling  alcohol:  bethought  that  boiling 
alcohol  left  the  albumen  of  tlic  serum  in  a  state  of  purity,  and 
dissolved  the  QBBBllttUtfctl  <>f  the  blood-corpuscles  together  with 
(bfl  salts  and  extractive  runners  of  the  serum;  after  the 
CTttporatioD  of  the  alcoholic  solutions,  the  residue  was  extracted 
with  cold  aqueous  spirit  which,  a*  .Simon  appeared  to  believe, 
Kit  undissolved  all  the  constituents  of  the  blood-corpuscles,  while 
it  dissolved  the  non-coayulable  matters  of  the  scrum.  This  method 
presents  so  many  impel  ccl'ioii;  t'hat  one  only  wonders  how  Simon's 
blood-analyses  should  coincide  so  tolerably  well  witli  those  of 
Other  experimenters.  In  illustration  of  the  utter  unfitness  of  this 
method  it  may  suffice  to  mention,  that  two  analyses  of  one  and  the 

same  blond,  made  iirmriliii;;  hi  Sninnr*  directions,  would  nrvrr  by 

any  chance  coincide.    This  method,  in  rtmst'ipu-iiceaf  its  minuteness 

of  detail,  has  never  been  adopted  in  large  series  of  blood-analyses 

*  Med.  Clicin.   fid.  2,  S.  83  [or  English  Traaslauuo,  vol  I,  p.  tyl] 
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Seherer*  lifts  in  many  mpocta  improved  the  analysis  of  the 
liirunl,  and  Ml  method  ii  the  most  correct  that  lias  yet  been 
suggested,  although  it  presents  the  same  prominent  deficiency  aa 

other*,  namely,  the  mere  determination  of  those  constituents 
of  the  blocd-C  WgnUble  and  insoluble  in  wi 

together  with  the  uncertainty  Attaching  to  the  absolute  value  in 
consequent'i*  of  the  impossibility  of  estimating  the  serum  llint  is 
actually  a  hcrerdocs  not  compare  the  solid  residues 

of  the  serum  and  of  the  dehhriniited  blood,  but  the  quantities  of  the 
pOftguhblo  constituents  of  both  fluid«,  in  order  to  find  the  lUBnbei 
of  dry  blood-corpuscles,  and  caleuhttcs  the  salts,  fats,  and  cxtraetive 
matters  independently!  From  tin*  comparative  investigation*,  of 
Qinterberger,  it  appears  that  Sclicrcrs  method  yields  the  smallest 
number  for  the  blood  OOrpUftelet,  and  the  reason  of  this  is  cii'.ily 
keen;  for  the  dry  <<  rDtUolet,  In  Scherer's  analyses,  are  deprived 
ROl  only  of  all  their  soluble  constituents,  but  also  of  an  undeter- 
mined quantity  of  earthy  phosphates, by  the  ucctic  acid  employed 
in  the  coagulation,  and  in  addition  to  this,  a  little  pigment  some 
turn  is  in  solution  in  the  fluid,  notwithstanding  the  boUfog 

and  neutralisation ,  and  there  is  then  so  much  lost  in  the  calculation 
of  the  blood-corpuscles.  The  principal  reason  may.  after  all.  he.  fcf 
v.  Gorup-BcMuics  and  Hintcrl)erger  have  suggested,  in  the  manner 
in  which  Soborer  obtains  the  dcfibrinutcd  blood,  which  is  as  follows  i 
ppllej  praattm  to  the  clot,  and  mixes  the  tluid  which  escapee 
with  the  serum — a  im-iiind  of  procedure  by  which  a  greater  or 
lesser  number  of  corpuscles,  or  at  all  events  of  their  remains,  must 
invariably  be  retained  in  the  fibrin,  and  thus  be  lost  in  the  detcr- 

ai  ion  of  the  mix*  of  the  dry  l/.iod-colls. 

We  now  atiivi  nt  a  method  which  appears  to  avoid  the  errors 
of  those  we  hate   pivviuusl)    dcM-rilied,  and  to  wpiif.-.tr    the   whole 

of  the  scrum  from  the  corpuscles.  It  is  based  on  the  property 
(mentioned  in  p.  183)  which  a  solution  of  Glauber's  salts  possesses 
of  rendering  tlie  blood-corpuscles  capable  of  being  retained  on  a 
filter.  It  was  first,  applied  by  Figuier,and  subsequently  improved 
b]  DomaSp  and  more  recently  by  HSfieft  Defibrinatcd  blood  is 
treated  with  eight  times  its  volume  of  a  concentrated  solution  of 
( i lumber's  salts  and  filtered,  the  residue  on  the  filter  is  rinsed 
with  the  same  solution  (Dumas  simultaneously  conducts  a  Stream  of 
■  ■rti  through  the  mat*  lying  on  the  filter),  and  finally  the  mass 
of  blood-eells  retained  on  the  filter   is  cither  directly  coagulated 

•  IHlou  Btttflf  *.  *1.  Analytsn  gotunilen  iiluU.     WUrsburg,  1W8. 
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witli  hot  water  II  I  washed  off  the  filter  in  tepid 

wiitcr,  -..i  !  then  coagulated  !>y  lolling.     Practicable  and  accurate  as 

proceeding  appears  at  first  sight  to  he  in  theory,  it  is  tk*  to 
be  ■■  upon  in  pr*ei  idii  §  ti.r  preomtiomry 

rule*  r.  i  (1  by  Duma.*,  wine  of  the  blood-eorpiuclc*  almost 

Always  pais*  through  the  fill!  r.  Bad  thk  La  tin-  more  likely  to  occur, 
tlie  more  rupiiIU   tie  DOTpl  icre  in  dark  red  masses  to  it; 

hut  evrti  nhen  the  filtered  fluid  appears  only  liule  coloured,  we 
Can  always  detect  plenty  of  coqwaclcs  in  it  with  the  microscope, 
or  Bt  nil  events  perceive-  the  deposition  of  a  red  sediment;  the 
fluid  often  passes  so  slowly  through  tho  filter,  that  tlie  latter 
became*  completely  blocked  up  bj  thfl  more  or  Ins  ,hi  cd  hhiod- 
corpuscle*.  This  method  of  procedure  is  very  often  ■  applicable  to 
diseased  blooda  eilli-.T  from  its  corpuscles  passing  as  readily  through 
the  filter  after  th*  addition  of  sulphate  of  soda  as  before,  (DkIhjI 
and  Dojtfd n*)  <>r  hecansp  the  serum  i*  so  viscid  and  almost 
gelatinous  1 1ml  ii  "ill  noi  pavs  through  the  filter.  1 1 1  a  very  small 
BBavba  uf  cases  this  difficulty  may  be  got  over  by  substituting  a 
solution  of  sugar  for  one  of  sulphate  of  soda  (Poggialct).  This  as, 
however,  trie  most  important  question — Is  all  tho  serum  actually 
separated  in  this  manner  I  If  this  were  the  case,  r.his  method  might 
at  ;.ll  events  be  nwd  as  a  check  to  other  methods,  us  for  instance 
to  BdhttnAi  and  wc  should  thus  probably  be  able  to  discover  a 
coefficient  for  the  error  (consequent  on  the  serum  retained  in  tlie 
clot)  which  is  unavoidable  in  the  preceding  methods :  but  unfur- 
tminl.Iv  iliis  is  not  tlie  ense,  for  the  rmpuselea  collected  on  tlie 
filler  arc  by  no  mentis  free  fimn  MTUQ  ;il'iei  bra  or  three  nashinp 
with  a  solution  of  Glauber's  snlts,  as  H«ific  believes  ;  for  the  fluid 
runrmiL'  ofl'ti  after  six  or  Bsgbt  washing*,  is  not  free 

from  the  constituents  of  the  serum,  (if  indeed  so  many  veasliinrs 

<1 1    imiw   the  di*intc*;iatiuii  uf  the  corpuscles  Of  in  I  clogging 

up  of  the  filter;)  this  is  the  reason  wh\,  as   Gomp  and    Hintcr- 

r  found,  thil  method  yields  more  dry  blood-cells  than  any 
other,  nothwithstanding  the  above  mentioned  loss  of  corpuscles 
and  tlieir  constituents,  (which,  when  the  globulin  of  the  blood- 
Ofilll  is  impcifcrth  cou^ulutcd,  remain  dissolved  with  the  sulphate 
of  soda,  especially  if  a  little  acid  has  not  been  added  to  the  fluid 
to  be  coagulated).  This  excess  of  blood-cells  becomes  more  bi- 
ttAHgibk  »■  ''ii  Wl  have  convinced  ourselves  (as  I  have  often  done) 
that  dear  hlo  m    heromes  strongly  turbid  by  a  saturated 

*  1'ompt    ISnd.    T.  ss\  P-  M7- 
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solution  of  pure  sulphate  of  soda.  Hence,  notwithstanding  tlic 
most  carefhl  washing,  substance*  are  udded  by  the  wnirn  to  the 
corpuscles.  Moreover,  in  examining  I  he  ash  of  the  bh< 
determined  by  liohVs  method.  Hintarbergec  found  a  lar^e  ■flaOORt 
of  sulphates.  This,  however,  I  huve  never  observed  when  the 
coagulum  was  properly  washed  with  hot  water.     But,  on  carefully 

idrring  the  ypHcfttion  of  tin  Dtetbod,  we  find  that  in  theory 
also  there  are  certain  nbjeetiuiis  to  It.  Thus,  if  we  wash  tlic  bloud- 
corpusclcs  with  a  fluid  which  Icavl l  tin-  walls  of  the  cells  unin- 
jured, the  permeability  of  the  walls  is  not  by  that  means  impeded. 
We  know  that  the  soluble  salts  of  the  blood-cell*  permeate  the 
rel I- walla ;  hence  it  would  bfl  very  remarkable  if  the  aohible 
eoagulable  protein-bodic*  of  the  ccll-contenta  could  not  also 
partially  penetrate  the  ccll-mcmbranca  after  the  removal  of  all  the 
serum,  in  accordance  with  the  laws  of  endosmosi*.  Moreover  th« 
nbetance  retained  in  the  blood-corpaadai  (a»  C  Schmidt  has 
shown)  loses  potash  by  its  solution  in  water  and  subsequent  coa- 
gulation, and  besides  this  also  organic  matter;  so  that  this  method, 
even  if  all  the  serum  could  be  removed  from  the  blood-corpuscles, 
would  prove  insufficient  to  determine  the  solid  constituents  of  the 
blood -cells. 

C.  Schmidt*  is  the  first  who  has  attempted  the  solution  of  the 
problem,  to  determine  the  relation  of  the  moist  blood-cells  to  tiic 
intercellular  fluid.  His  mode  of  proceeding  U  not  based,  as  might 
be  supposed,  on  the  direct  determination  of  the  dry  hlood- 
corpuacles  by  means  uf  sulphate  of  soda,  but,  on  the  contrary,  on 
the  original  method  of  Prcvost  and  Dumas.  Since  the  inw.ti- 
gationa  of  the  most  accurate  analysts  show  that  the  aohd  eon- 
atituents  of  the  serum  stand  in  a  constant  relation  to  those  of  the 
<-iu[,  that  is  tn  say,  since  the  richness  of  the  rlnt  in  solid  con- 
stituents is  proportional  to  the  decree  of  concentration  of  the 
scrum,  it  follows  that  the  number  representing  the  dry  blood- 
corpuscles,  calculated  according  to  Prevost  and  Dumas'  method, 
must  also  stand  in  a  constant  relation  to  the  fresh  corpuscles 
existing  in  tl»c  blood.  It  tints  bcrume  necessary  to  discover  the 
OOOatnnt  factor  by  which  we  iui«;ht  calculate  the  blood-cells  {in  the 
morphological  son*e)  from  the  hypothetical  dry  blood-eorpuscles 
found  by  Prevost  and  Dumas'  method.     Schmidt   hag  found  that 

COC&cicnt  i*  equal  to  4,  so  that  we  have  only  to  multiply  the 
hypothetical  dry  blood-corpuscles  by  4,  in  order  to  obtain  the 
number  representing  the  moist  blood-cells.  Schmidt's  experi- 
ments show  that  a  number,  larger  or  smaller  by  0"5  than  4*0,  fails 
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to  give  the  correct  relation.  It  was  chiefly  by  the  three  fol- 
lowing methods  that  Schmidt  was  enabled  to  determine  tin* 
factor : — 

i.  I!.-  i  ied,  by  roicrociMfl  in]  m-   lurement,  the 

nution  which  the  red  IjIoihI-ccIK  undergo  on  drying.  If  they  *re 
dried  in  i  which  admit  of  on  uniform  evaporation 

of  water  in  all  direction*,  Schmidt  finds  that  jOstf  undergo  * 
constant  dimmunon  of  volume,  ■mounting  to  fin  or  6$f  of  that  of 
Uie  fresh  cells  ;  hence  the  Utter  contain  about  CS  or  69  pel 

t to  8S  or$l  of  solid  robstancca,  or  nearly  four  times  as  n 

of  m.li.l  constituent*  as  i*  dissolved  in  the  plasma. 

?.  After  Schmidt  hal  convinced  himself  that  the  quantities  of 
scrum  CGCpmnd  from  the.  dot  at  different  tinier  had  the  sane 
density  and  the  same  composition,  he  inTestifated  by  the  micro- 
•oopc  ti  stria  relation  existing  between  the  blood-cells  and 

tin    [nteroelnkr  .substance  (fibrin   •♦•  serum)  in  the  clot  In 
mod  contracted  I1   U  ;  and  ascertained  thai  in  100  volumes    d 
there    Bt   at  tlic   moft   20   volumes  of  intercellular  substance,  or 
one-fifth  of  the  whole  volume;  ih  therefore,  the  four-fifths   of  the 
volume  of  tin  trpusulea  in  the  clot  be  compared  vritJi  the 

volume  of  the  wlmle  blood  (clot  +  serum),  we  fin .1  dial  the  blood 

mliat    contain    u!    Lead    -Ifjv.  l»y   volume,    of  fresh    edla|    Soln 
moreover  found,  in  further  comparisons  of  tins  kind,  that,  as  & 
genua]  rule,  the  blood  contains  a  larger  volume  of  blood-cells,  and 
thjit  it  mns  ii  .e  to  53  or  5lg  of  the  whole  TOlnma 

3.  The  third  equation  ol  condition  which  Schmidt  applied  to 
the  deter  ruination  of  this  coefficient*  depends  on  the  ooraporiaom  of 
iU  unequally  divided  mineral  couhtitucirtl  iii  the  clot  and  aerurn. 
It  has  been  already  fully  demonstrated  that  potaah-salu  and  phos- 
phsiON   pi  ri!i  iMiinate  in   the  blood-cclU — a  point  on  which  any  on* 

rn.sil)  fiiiivini  '[  bs  comparing  an  sccuraUlj  made 

analysis  of  the  clot  or  of  the  cruOT  (it*  the  fibrin  ha*  been  rcmotcd) 
with    that  of  the  corresponding  scrum.     Since,  unfortunately,  the 
k  'rum  U  never  entirely  free  from  phosphates  and  jiotaxh -salts,  vhi!« 
the  blood-corpiiNclrs  are  never  entirely  frre  from  alkaline  rh lurid 
and  Mi(!;t-.vil:.s  (in  the  analyses  made  hy  Schmidt. and  n   .i« 
with  his  method),  this  might  appeal  to   Ik*  the  best  chec 

fietent  established  by  Schmidt ;  but  unfortunately  it  cannot  be 
used  to  ascertain,  in  a  special  case,  whether  Schmidt's  enieulatiun  d4 
the  illation  of  the  cells  to  the  tulciix-llular  fluid  be  current.  If 
Kb  rt  were  &  substance  to  he  detected  in  the  acrum,  so  peculiar, 
and  so  easily  separable  and  determinable  quantitatively,  by  chemical 

01,  as  the   hft-matiu  in    the  blood-corpuscles,  then  from  the 
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analysts  of  the  clot, and  (tan  tlie  quantity  of  this  substance  peculiar 
to  tlie  serum,  it  would  be  very  easy  to  calculate  how  much  scrum 
{which  must  obviously  also  have  been  analysed)  w*a  inclosed  in  the 
clot;  if  then  wc  deduct  the  other  constituent*  pertaining  to  the 
O  (as  determined  by  the  analysis  of  it).  from  the  quantity  of 
*iiuilar  substances  and  the  fibrin  found  in  the  clot,  we  should  at 
once  obtain,  by  the  simplest  calculation,  the  quantity  and  the  com- 
position of  the  blood-corpuscles  contained  in  1U0  or  10U0  parts  of 
■  ■<!.      If  thfia  were  the   ease,  the   problem   would   be   completely 
w>lvr.d.  but.,  unfortunately,  neither  in  the  pre-fonned  sulphates  nor 
in  the  organic  matters  can  we  find  a  substance  which  is  entirely 
aduxled  Irom  the  blood  cell*.      Hence,  in  all  prohaiolit  v,  we  must 
forever  rest  satisfied  with   Schmidt's   coefficient,  a*  :itfnnhng  the 
-.[  approximation :  but  if  other  parts  of  tlie  blood-anal  vm*  were 
equally  accurate,  this  coefliuenL  would  nlwuys  afford  highly  correct 
results.     Physiology,   and   especially  physiological   chemistry,  arc 
indebted  for  the  most  brilliant  results  to  this  ingenious  combination 
i  hmidtY 

Schmidt'*  method  of  calculation  in  analysing  the  blood  ifl  n  P] 
easy  of  comprehension  :  wc  have  the  analyses  of  the  clot  and  of 
the  serum,  and  the  proportion  (calculated  from  these  data]  of  the 
nts   of  tho   whole  blood:    if  wc   multiply    by   four   the 
number  of  the  dry   hlood-cnrpmtcle*   calculated  by  Prevost  and 
DuniaV   iimiIumI,  we   obtain   the   Quantity  of  fresh  blood-cells,  and 
hence  their  ratio  to  the  intercellular  fluid.      We  now  deduct,  from 
the  analysis  of  the  whole  blood,  the  constituents  belonging  to  tho 
quantity  of  intercellular  fluid,  and  tho  remainder  represent*  all  the 
mcc*  hc.longing  only  To  The  blond-corpuscles. 
Nb  one  has  yet  attempted  a  quantitative  determination  of  t In- 
colourUta  hlood-cclh ,-  it  is  probable  that  wc  shall  never  arrive  at 
more  than  an  average  estimate  of  them. 

We  have  already  spoken  (in  vol.  i.,  p.  356)  of  the  quantitative 
determination  of  the  fibrin,  and  pointed  our.  that  it  is  not  to  bfl 
relied  upon.  We  will  here  only  add  a  few  words  regarding  the 
results  of  Hinterberger's  experiments,  which  show  that  we  always 
obtain  less  fibrin  by  whipping  the  blood  than  by  washing  the  clot. 
He  is  of  opinion  that  the  evaporation  of  the  water  occurring  during 
the  coagulation  of  the  blood,  may  be  one  of  the  causes  of  this 
difference;  considering,  however,  the  comparatively  small  quantity 
of  fibrin  in  the  blood,  the  error  arising  from  this  cause  would  be 
intinitesirmdly  small,  and  In  the  best  analyse*  of  the  blood  would 
be   overbalanced  by  other  errors  of  observation  ;   thus,  one  of  tlie 
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first  rules  of  analytical  chemistry  is,  that  liquid  and  Yolatile  fluids 
which  arc  to  be  tod  to  quantitative  analysis   should  never 

be  allowed  to  stand,  if  it  can  l>c  avoided,  even  to  be  weighed  in 
open  eesiels;  hence  a  specimen  cit  blood  intended  for  quantitative 
im.lvsi,   rflOQll  i  in   coagulate  in  an  oj*n  vessel, 

and  then  perhaps  to   stand  for  M  hours.      But    in   following  tliis 
analytical   rule,  direct  experiments   show  us   that   we   ohtni 
fibrin  from  the  whipped  blood  than  from  washing  the  cloe.     We 
i.uM    alrwwly  shown,  in   the    tirst   volume,  tliat   even    tlie    film's 
ted   by  whipping,  since   it   can  be  only  imperfectly  « 
r«r  pure  fibrin;  and  this  is  fsr  more  the  case  with  fibrin  ob- 
tained from  the  clot;  while  a  little  blood-pigment   aluays   remains 
in   tin*  former,  the   latter  contains   colourless  ffilplWlfH   and  the 
Stalls  ss  well   a\  the  j;nmuhir  contents  of  the  coloured  cells.     The 
colourless  cells  and  the  walls  of  the  coloured  cells  may  often  occur 
in  such  quantities  as  entirely  to  falsify  the  number  representing  the 
BbriQ  :  indeed,  in  the   blood   of  the  hepatic  vdlll  we  have  already 
n  i  omc  acquainted  with  a  ease  in  wflloh  scan-el  y  any  fibrin  0 
anil    where    it    was    merely    the    cell-meiubranes    of    the    blood* 
corpuscles  that  were  mistaken  for  fibrin.     The   greater  number  of 
the  fine  flakes  which  in  whipped  blood  penetrate  the  linen 
are  cell-membranes  of  this  sort,  the  flakes  of  fibrin  being  in  fact 

ronipuiittnvly  few  ;  the  |HWIIl1nfihllll  of  tin-  h!»(id  of  thr  hepatic 
veins  pUM  almost  entirely  through  the  linen  filter.  Hence.  [flan 
analysis,  we  huvc  the  two  alternatives,  cither  of  losing  some  of 
the  fibrin  or  of  simultaneously  including  in  the  calculation  bota 
colourless  blood -corpuscles  and  cell-walls;  hence  more  fibrin  will 
invariably  be  obtained  from  coagulated  blond.  In  which  these 
elements  are  firmly  enclosed  by  the  fibrin,  than  from  whipped 
blood,  win  m  h brm  (if  no  water  has  been  added)  had  been  separated 
b)  a  linen  filter.  Moreover,  linen  filters  are  not  to  be  trusted  for 
a  ij  .intitaiiw  analysis  ;  for  they  either  allow  a  number  of  minute 
flakes  of  fibrin  tu  pass  through  them  (whether  the  fibrin 
obtained  by  whipping,  or  by  kneading  and  pressing  the  clot), 
they  become  invented  with  a  fine  viscid  crust  of  cell  walls,  by 
which  even  the  uidext.  meshes  of  the  linen  become  clogged  up. 
I  [enCC|  in  making  an  accurate  an  UUl]  >U  of  the  blood  as  possible, 
a  linen  filter  should  be  altogether  avoided  for  the  quantitative 
dctcrmiii.iiii.ii  of  any  of  the  constituents,  and  wo  then  find  that 
the  fibrin  obtained  from  the  clot  does  not  exceed  that  which  b 
obtained  by  whipping  the  blood;  and  further,  that  the  experi- 
ment:!   instituted   by   Marechul,  and    more   recently    rejientcd  by 
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Come,*  on  the  influence  of  motion  on  the  diminution  of  the  fibrin, 

and  the  deduction*  they  hire  drawn  In  in  Miem,  are  entirely 
dependent  on  error*  in  their  mode  of  analysis.  It  is  certainly 
impossible  altogether  to  avoid  these  error*;  fur  if  we  carefully 
collect  all  the  insoluble  aubaUmce*  peering  through  the  linen  filter, 
the  number  which  wc  obtain  for  the  fibrin  is  too  high.  The 
following  is.  we  believe,  the  best,  although  it  is  by  no  means  a 
perfect  method  of  collecting  all  the  insoluble  matter  which  collec- 
tively goes  under  the  name  of  fibrin  ;  whipl  bluod  must  he  strongly 
watered,  and  the  flakes  allowed  to  deport  ihemadve^  [this  deposi- 
tion is,  however,  often  very  BUpCrfafl  |]  tin;  flmd,  us  far  as  it  has 
become  clear,  is  to  lie  drawn  off,  and  the  turbid  residue,  with  the 
coarser  clots,  to  he  repeatedly  sdiakr.ii  with  VatQT,  Uld  tin  rlr:.r 
fluid  to  he  removed  till  water  0CMC1  to  be  at  all  coluured  by  H 
afterwards,  if  it  be  puj.Mhlcfupapcrhltcrn>ustl>c  uscd,tlirciuj;hwiu db 
the  fine  flukes  cannot  penetrate,  in  place  of  a  linen  one  ;  previously, 
however,  heating  the  fluid  with  an  equal  volume  of  spirit.  (Whan 
the  fluid  has  once  become  colourless,  tin  more  toa^ulalde  pub- 
stancc  is  generally  found  bl  the  fibrin.)  The  fibnn  may  then  he 
tolerably  easily  collected  on  the  niter,  and  it  should  afterwards  bo 
washed  with  boiling  spirit.  We  cannot  even  in  this  way  aeeu- 
rnfrlr  determine  llie  fibrin ;  but  we  know  what,  we  have  to  deal  with, 
and  that  if  wc  always  determine  the  fibrin  in  SBOBMtitil  far  lc«a 
dependent  on  pure  casualties  than  if  we  had  used  linen  filters,  or 
had  partially  watered  the  blood;  in  one  case  any  calculation  is 
impossible  in  the  Other  wc  Know  that,  there  it  always  nn  excess  of 
fibrin  and  a  slight  loss  of  blood-corpuscles.  Our  knowledge  of 
the  error  lends  u»  to  hope  that  wc  may  subsequently  leurn  to  avoid 
it  :  accuracy  and  patience  arc  indeed  mdv-peiir  sddc  In  this  mode  of 
determining  the  rihriri.    Moreover,  in  tl  hat  circumstantial 

operation,  the  blood  does  not  readily  undergo  putrefaction,  in  outi- 
quenrc  of  the  frequency  with  which  the  water  il  *  hanged* 

For  the  method  of  determining;  the  albumen  in  the  serum,  we 
most  refer  to  the  observations  ;dre.uly  nwuie  in  p.  .":J!J  ul  the  lirst 
volume.  In  regard  to  the  special  application  of  those  remarks 
to  the  analysis  of  the.  blood,  we  need  only  add  iliil  n  ifl  aUtuvs 
inpoitaot]  besdei  determining  the  albumen  in  the  serum,  to 
determine  also  the  coagulablc  matter  contained  in  the  clot,  or 
the  clot  when  free  from  fibrin,  or  in  the  dchbrinuted  blood,  as  a 
controlling  check  which  is  mdi'ipenvible  in  blood-anal yses j  SOU  in 
np me  degree  to  combine  the  meihods  of  Ber«juerel  and  Rodicr,or  of 
•  Coiu|iL  luad.  T.  30,  |i.  110. 
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Popp,  with  that  of  Scherer.     HinteTberger  found  that  the  ami 
of  albumen,  when  detail  I  ng  to  Beequerel  and  Kodicr 

extraction  of  the  solid  residue  of  the  serum  with  rarloi  rei 

solvents),  was  always  somewhat  langer  than  u*lien  iletenriimnl  by 
Sctirrcr's  incthixl ;  this  is,  however,  not  merely  the  case  with  the 
scrum,  hut  also,  m  n  still  higher  degree,  with  the  cruur  when  free 
from  fibrin  (the  blood -corpuscles  i  the  enclosed  serum);  that  u 
to  eay,  here  ul*o  the-  substance  obtained  by  coagulation  through 
ll  e  aid  of  ai-uK.  amounts  to  tcu  than  the  residue  which  we 
obtain  after  treating  the  milid  constituents  of  the  cruur  with  cuto, 
alcohol,  and  water.     Tina  r^uih,  vfaleh  can  be  ob>-  any 

ysis  of  the  blood,  partly  depends  upon  the  circumstance  that 
when  the  coagulation  Ii  affected  by  'In-  aidofeciila,  rraet 

fiuiii  the  coegulable  matter  a  snail  quantity  of  earth*  which  woeld 
naturally  remain  in  the  substance,  if  treated  only  with  indifferent 
menstrua;  but  partly  also  on  this,  that,  by  the  treatment  with  wo 
meniwu;.  certain  aUtalfaN  suits  and  probably  also  organic  mat  ten, 
sre  extracted  from  thfl  raridm  a  bil "■».  tn  tb«  coagulation,  retain  in 
solution  a  certain  quantity  of  albuminous  substances  froc; 
fluid,  so  that  this  portion  ifl  ebatruoted  from  the  coagulation. 

A.  lleci|uerel*  has  recently  avaiiril  bSmaelf  of    Hiot's  dun 

of  the  mtatory  power  which  dissolved  albumen  exert*  on  pnlnriacd 
light,  in  order  to  determine  the  quantity  of  albumen  di  %**>!*  tad  in 
the  scrum,  as  Houchardat  had   previously  attempted  to  do.    Wc 
cannot  give  a  minute  description  of  the  instrument  in  this  plsi 
hot  we  may  oboam  that  it  enables  us  to  measure  the   rotxti 
wideb  :*  pancfl  of  light  OBdOfgOOS  tO  The   I  tf|  band  in  consequent 
of    the  albumen    contained    in   the    fluid.      According    to    Biot'a 
formulu,  the  rotaton   power  of  silbim  •  n  i    3}    3vJ   i  rcl'a 

apponitu*,  the  aAajajMmtrT,  each  minute  of  deviation  which  lie 
pencil  of  light  undergo  Bfj  corresponds  to  0*IH  of  a  gTamme  or 
albumen  in  the  eolation  bicloaed  in  the  apparatus,  and  hence  every 
degree  correspond*  to  10*8  grammes.  Bccquerd  has  found,  by 
repeated  observations,  that  there  is  a  perfect  coincidence  between 
tin*  physical  and  the  chemical  analysis;  but  this  is  a  subject 
requiring  further  invalidation  ;  in  the  first  place,  because,  accon!- 
ing  in  Becquerele  admission,  even  the  chemical  mode  of  deter* 
miiing  the  alhi.11.1.  ii  docs  not  give  strictly  accurate  result 

tlly,  because  the  scrum  always  contains  traces  of  sugar,  which 
may,  to  a  certain  degree,  modify  the  amount  of  the  deviation. 
The  determination   of  the   nalts  of  the  serum  and  of  the  c 
•  Couipt.  read.  T.  »#  p.flUft. 
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is  best  accomplished  by  carbonising  the  solid  raflU&e  of  each, 
and  then  adopting  the  modification  of  Rose's  method,  which  is 
devc  ]>.  407  of  the  first  volume.    The  wits  can  then  be 

analysed  in  accordance  with  the.  rule*  recently  laid  down  by  Rose. 
whose  labours  have  gone  far  to  bring  this  department  of  analytical 
chemistry  to  a  state  of  perfection. 

The  quantitative  determination  of  %ht  fattt  in  the  blood,  as  in 
other  animal  substances,  is  associated  with  difficulties  which  often 
cannot  be  entirely  overcome.  As  a  matter  of  nnur.se,  we  only 
employ  for  this  purpose  the  solid  residue,  after  thorough  drying  at 
120°.  The  best  method  of  procedure  is  to  introduce  into  a  small 
digesting  flask  the  dry  substance  which  is  to  be  employed  for  the 
determination    of    the    flit,  whilp    we    determine    its     uc.^hl,   as   Iff 

elementary  analyses,  03  re-Weighing.  A  small  digesting  flask  is 
necessary  for  this  purpose,  since  it  is  only  thus  that  wc  enn    boil 

£6  substance  with  ether,  and  pour  off  the  ethereal  fatty  solution 
lliout  loss  of  fat.  The  ethereal  solution  is  then  to  he  evaporated 
ia»  a  small  glass  cup  or  basin  with  a  very  high  bonier,  because 
ic  fat  very  readily  creeps  up  to  the  edges,  and  thus  necessarily 
ions  loss.  Moreover,  the  ether  must  he  perfectly  pure, — us 
possible  from  water,  alcohol,  and  free  acid.  The  Q1 
ion  of  the  ether  moist  he  accomplished  without,  boiling;  and  the 
residue,  like  all  other  residues,  be  dried  at  120°. 
Pure  ether  extracts  only  the  neutral  hits  and  the  free  fatty 
ads.  and  not  the  alkutme  sails  of the  Jul ty  a  cuts ;  the  latter  must 
extracted  with  absolute-  alcohol,  to  which  about  uue-tcinh  of  fa 
folume  of  ether  has  been  added.  The  determination  of  the  lOafM 
a  always  uncertain,  because,  as  a  general  rule,  wc  do  not  obtain 
Jiem  in  sufficiciftly  large  quantities  to  separate  the  non-fatty 
lohstanci*  which  almost  invariably  intermingle  with  them. 

1'  calculate  the  extractive  matters  by  deducting  from  100 
>art*  of  the  fluid  the  sum  of  the  constituents  obtained  by  direct 
malysis,  is  a  procedure  by  no  means  to  be  recommended  ;  for  by 
mch  a  course  we  lose  one  of  the  most  important  means  of  cheeking 
M"  controlling  the  whole  analysis.  After  the  removal  of  the  fats 
rom  the  solid  residue  which  we  are  going  to  analyse,  the  extractive 
natters,  that  is  to  any,  the  alcoholic,  spirituous,  and  watery 
•xtractsj  must  be  dried,  weighed,  and  finally  incinerated,  in  order 
.hat  the  ashes  (after  their  determination)  nq  boabttnetid  from 
lie  organic  matter  .  it  is  only  in  this  manner  that  we  can  hope  to 
ittach  any  scientific  value  to  these  extractive  matters,  which,  in  a 
>)iysio)ogical  point  of  view,  are  doubtless  of  much  importance. 
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We;  egfUifcly  cannot  apply  -ill  tin*  controlling  diecVs  which  we 
have  here  described  in  every  analysis  of  the  blood ;  but  a*  tbe 
httic  regarded  rule  holds  good  (sec  p.  3  of  this  volume},  that  toe 
smadest  possible  quantities  Rive  the  most  accurate  results  (or  ear* 
individual  determination,  by  no  means  vi  large  a  quantity  of 
material  is  requisite  for  a  good  analysis  uf  the  blood,  aa  we  are 
commonly  in  the  habit  <>t"  iDppOAag  necessary.  It  b  only  for 
analyses  of  the  ash  that  larger  quantities  are  required,  and  er« 
hflK  tin*  BOO  ■  n*He  in  inorganic  analysis  It  now  so  grrst, 

that  a  comparative!)  small  quantity  suffice*. 

Sayor  wives  mj  KMMl  nub  [etftnuinedqoAattefiTolyn 
the  blood ;  on  these  points  it  is  sufficient  to  refer  to  whet  has 
been  already  stated  in  p.  91  of  the  present  volume,  and  pfi.  159 
and  I  M  "f  vol.  i. 

In  relation  to  the  drtrrmmation  of  the  *p<  c&fip  yarity,  we  snail 
more  fully  notice  this  nubjcot  in  the  chapter,  on  M  the  ttrin  . 
we  shall  examine  the  different  methods  which  have  bean  proposed 
for  this  purpose.  Willi  regard  to  the  blood,  we  need  only  remark 
that  it  is  very  often  almost  impossible  t«<  determine  the  density  cf 
the  eruor  free  from  fibrin,  and  of  the  dcfibrinated  blood,  in  con- 
sequence of  the  viscidity  of  this  fluid,  and  of  the  air-btibWes 
suspended  in  the  blond,  and,  in  particular,  adhering  to  the  reisel. 

A  full  consideration  of  all  the  tiir'i  instances  ami  accident* 
appertaining  to  chemical  analysis,  must  shake  our  COnfideooB  in 
the  relative  accuracy  of  those  analyses  of  the  h!i>od  of  which  we 
nrc  at.  present  in  on,  mid  \vc  might  even  hesitate  in  atcrib* 

ing  any   decree,   of   value  to  the  deductions  and  livpothe-se*  h 
I  ..\  p   nuautiously   been    drawn    from   them.     Then,   raorco 
must   be  rcrnem bured   that   In  many  diseases  in  winch  the  adnm- 
ture  of  the  blood   is   unci  alu-red,  _"»iil  noiilyes  of   blood  en  i 
from    considerations  ol   humanity,   be  adequately  prosecuted,  and 
that  in  reporting  such  analyses,   we  have  generally  been  contented 
with  a  vague  and  abstract  dLsfOOalSy  although  the  course  of  the 
individual  morbid    process  is  of  the   highest    importance  in  a 
scientific  point  of  view:  hence  no  great  weight  can  be  attached  to 
A  humoral  pathology  which  ifl  based  on  such  ilendei  Mppootsi   If. 
finally,  wc  consider  that  in  all  kinds  of  &uah»cd  blood,  the  result 
refers  only  to  the  creator  or  lesser  fluctuations  in  the  relatione  of 
the  main  uentsof  the  blood,  and  not  to  a  new  alteration, 

admixture,  or  decomposition  of  thai  Boidj  and  lino  th  se  relations 
have  not  yet  been  adequately  elucidated  in  a  chemical  point  of 
view,  we  can  only  wonder  that  it  should  ever  have  been  supposed 
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lust  audi  scanty  UAtoriall  could  aid  us  in  obtaining  any  iusidit  into 
OOM  mysteries  of  morbid  processes.  We  will  nut  deny  thnt 
ihanka  are  due  to  those  who  have  prosecuted  the  most  compre- 
hensive investigation*  with  minute  carefulness  and  disinterested 
kllMr;  but  we  should  be  untrue  to  tin*  c.h.m-  of  sci,-n«r,  did  wi 
Fail  to  set  forth  the  real  character  of  these  results. 

We  have  already  attempted,  at  the  bcgnHriag  of  tbi*  diopter 
[•wpagc  160),  to  give  a  general  view  of  the 
}f  the  blood ;  ami  wr  will  now  proond  to  consider  the  varying  pm- 

|  u;  tit  in-  i  if  tin-  in  lJm  idtl.ll  Constituent*   uml.-i  il   pliVMnlu  '.ir.il 

md  pathological  conditions. 

The  ratio  of  the  biood-ccib  (in   the  morphological  sense)  to 
e  intercellulnr  fluid,  appears  to  undergo  very  alight  fluctuations 
normal  state  when   the   physiological  conditions  are  analo- 
gous.     In  an  adult  healthy  man,  we  rind  on  an  average  512  parts 
St  moist  blood-corpuscles  in  1000  parts  of  blood  ;  the  fluctuations 
o  not  exceed  a  difference   of  more  than  'JO  in   cither  extreme,  so 
inle  -17'*  would  be  a  very  Inw  number.  552  would  be  a  very 
high  one  for  the  proportion  of  cells  in  the  blood  of  a  man. 

According  to  the  ubove  described  method,  the  dry  hluod- 
uorpuBoles  found  by  Prevoat  and  Dumas,  amounted  to  lay  p.m., 
by  Lecanu*  to  132'3,  by  Andral  and  Oavarretf  to  1C7,  by 
Richardson  J  to  13-4*8,  by  Deec|uerel  and  Rodier$  to  111*1,  by 
Nasseil  to  116-5,  by  Popp«I  to  120,  and  by  Scbercr**  tu  only  112. 
It  is  scarcely  necessary  to  observe  that  no  conclusion  regarding 
the  proportion  of  the  cells  to  the  plasma  can  be  drawn  from  the 
iportion  of  the  serum  to  the  clot:  aa  we  have  already  seen  in  the 
ing  remarks  the  sinking  capacity  of  the  blood-corpuscles  on 
one  baud,  and  the  contractility  of  the  fibrin  on  the  other,  prw  Bl 
such  tariutiotiH  that  wc  may  readily  comprehend  how  one  volu- 
minous clot  may  contain  very  few  blood-corpuscles,  whilst  another 
yrhich  is  less  voluminous  may  contain  a  pro|K>rtioiiully  larger 
number  of  cells. 

In    the  blood  of  women  we  find  on   an   average  fewer  cell* 
;J»an   in  that  of  men;  their  number  is  still  more  decreased  during 

•    Kltulm  rliiini'iu""*  *ur  lir  MUi£  hiimain.      IVris,  1 837* 

•f  lUvlivreliM   «ur  l*-a  rnMlifuwtions   rfu  gqctyw  principal  do  mng,  ke. 
tight  i»43. 

1   ritoiiubouH  Record  of  General  Science,  vol,  iv\,  pp.  I IG — 13"* 
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pregnane),  licforc  the  period  oi  nation*  and  after  its  entire 

cessation  towards  ttic  close  of  the  climacteric  pen 

We    arc  especially    indebted    for   the    determination    of    these 

relatione  Ti>  BeoqnCfeJ  and  Rndicr,  who  givr  I.*;  -   as  the  mean 

mciilii |    .!   tl  I    OOfpSSOlci  of  the  hliKidof  wmnrii.      Nasj.r,   in  his 
experiments  DO  the  Mood  of  animals*  has  found  the  same  ditferencea 

in  the  different  eera. 

Prevoit  and  Duma**.  Bertholdt  ai  t    have   shown  by 

dbsjoJ  inTvdgatioosyU  might  indeed  be  oonjacturedftbat  the  mat- 
ood-corpusclcs  varies  in  the  blood qf  t.'ijfvrmt  animals,  and 
more  recently  the  same  subject  It. i>  been  fully  euiiMi'cred.  cijKjtalrr 
by  Nassc},  but  likewise  by  Andrei,  Gavsrret,  and  DeUfo 
Acoordlng  bo  these  reBeajroheSj  it  mold  appeal  thai  the  eoU- 
Uooded  animuU  rijiittiiii  fai  fcuci  blood-cell*  tli an  those  hal 
warm-blood,  birds  on  an  Bfevaga  ax  EC  ilk,  but  eami- 

rorans  not  mora  tain  iwrbiiwousi  I  m  blood  of  the  pig 

OontadMd  relatively  the  largest number  or"  cell*. 

\  r  -,■  i  iimkI  in  lIic  111  mh,  of  the  pig  i '»  -  p*n  ol  d  J  blood- 
corpuscles,  in  that  of  the  hen  144-6,  of  the  goose  L£l-4,  of  ice 
dog  IB3'8|  of  the  ox  181-8,   of  tin*  bone  117*1, of  the  oil  113-1, 

of  the    self    102*6,    of  the    simp    '.'.'"I.  anil    En    that   of    the    gost 

only  8(1  "0  p.m.  The  results  obtained  b]  ic  ither  enquirers 
can  only  be  compared  with  one  10othcr(  I  m  do  not  admit  of  s 
com|xirUon  with  those  of  others.  It  ia  worthy  of  notice  llist 
I'revosl  and  Dumas  found  the  corpuscles  in  the  hi  M>d  of  tl.c  Isad- 
bOTtotac  to  be  sesj  abundant,  and  even  relatively  mono  numerous 
than  in  the  blood  of  the  durk,  the  uvi'n.  and  BOOM  of  the 
mammalia.  The  ronvct  :k\>.  of  these  numbers  ought  to  W  i  i 
tigated,  since  hind  tortoises  bear  great  affinity  in  an  auntofnxal 
point  of  view  to  binU,  whilst  sea-tortoises  stand  in  a  i>carer 
relation  i  u  fishes. 

It  may   be  shown  with  tolerable  accuracy,  that  the  quart 
the  corpuscles  is  not  the   same  in  the  Mood  of  aU  the  vttttb  . 
when,  for  instance,  the  urinary  secretion  is  very  active,  the  venous 
blood  in  the  kidneys  will  relative)]   more  corpuscles  tain 

the  arterial  blood  of  those  organs.   In  consequence  of  the  essential 

•  Bil>liotliO|uo  nonrcllo,  T.  «,  p.  ISO. 

t  UeltrUjra  *ur  Zuutonric,  u.  %.  w.    (JOUingi'ii.  IBM. 

*  Laarn.  A  rh.    Bd    I        06  [oi  •-..!.  I  .  a,  SSO  of  las  Bagtue  traaaUtbsl. 

$   ilontlwcirtrrl  mil   tk-r   l'lijmolojfic.    Md.    I,  8.    I3U  i    ftod    Jcaiu,    C 
Cli.     BtL  20, 8.  1 40. 
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difference*  which  tali  •  plaec  in  the  blood-corpuscles  of  the  spleen, 
the  return  blood  of  this  organ  is  found  to  differ  from  the  arterial, 
not  only  qualitatively,  hut  nlxo  quantitatively,  in  reference  to  the 
blood- eel  l.n.  We  learn  from  the  invcMications  of  Maycn,  Ilcriiv^, 
and  NaK«e,  that  the  arterial  Mood  contain*  fewer  btuod-corpuitflc* 
tl  inn  the  venous.  Sell  mid  fotmd  a  much  smaller  mini  her  in  the  pur  it  I 
blond  than  m  that  nf  tl  i  jui-.ular  veins;  1  found  a  nuieh  larger 
quantity  in  the  blood  of  the  hepatic  veins  than  in  that  of  the 
portal  vein,  and  even  mOffl  th&n  in  that  of  the  jugular  veins,  the 
vena  cava,  and  the  ipfenk  rein* 

In  the  blood  of  the  hepatic  veins  of  a  horse  which  hud  been  fed 
four  hours  before  death,  I  found  J4B  p.m.  of  moist  blood-cells, 
whilst  there  were  only  .Vi*  in  the  blood  of  the  external  jugular 
rein  of  the  same  animal,  only')';  I  in  that  of  the  vena  cava,  5/3 
in  that  of  the  portal  vein,  mid  only  S'2:.  in  rh.it.  of  the  splenic 
vein. 

My  own  experiments*  as  well  as  analogous  physiological  obser- 
vations, concur  in  showing  that  acunly  nutrition  and  prolom/rd 
atoinmrr  from  all  food  diminish  the  numher  of  the  blood- 
COrpusdei. 

From  wliat  has  been  already  said  in  reference  to  the  func- 
tion of  the  liver  (ceo  page  101),  and  the  influence  of  fat  on  the 

nation  of  cells  (vol.  i.  page  266),  we  need  not  wonder  that 
Popp  should  have  found  an  augmentation  <»t'  Che  number  of  the 
Mood-cu:  and  more  especially  of  the  colourless  ones,  after 

\H  of  cod-liver  oil. 

We  should  naturally  expect  that  repeated  venesections  would 
occasion  a  diminution  in  the  numher  of  blood-corpuscles;  tod 
Andral  and  Gavorrct,  Simon,  Becquerel  and  Itodier.  Zunmermann, 
Popp  and  Naaac,  have  shown  by  direct  experiments  that  this  is 
the.     ca*o.        Although    the    correctness  of    these    views    has     been 

proved  by  all  the  inquiries  instituted  on  the  subject)  no  average 

proportion  has  us  \U  been  established  between  the  diminution  of 
llir  Uood-OorpuscleB  and  the  quantity  of  the  blood  abstracted,  or 
the  number  of  times  venesection  has  been  performed. 

We  .vmnot  hope  to  discover  a  definite  proportion  between  tin 
drcr'  ie  hliioil-eell.N  anil   the  ah.sl.rant ion  of  blooil,  until  we 

can  accurately  determine  the  individual  magnitudes  of  all  the 
r  momonus.  It  is  not  difficult  Co  perceive,  that  for  the 
present,  no  such  determination  can  be  arrived  at;  for  the  inter- 
cellular  fluid  will  in  one  case  (as  for  instance,  from  deficient  nutri- 
tion in  already  depressed  and  reduced  organisms]  he  leas  rapidly 
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regenerated  thnn  in  another,  and  un  tins  account  there  will  be  a  teas 
marked  iTllhlBUW  between  the  blood-cells  ami  the  plasma;  whilst, 
on  the  other  hand,  the  blood-cells  roar,  under  favourable  conditio**, 
be  mow  rapidly  reproduced,  and  in  that  case  also,  the  relation 

between  the  plasma  and  the  cell*  would  be  lew  unequal-  Find 
may  happen  that  tlie  blood-cells  arc  more  rapidly  destroyed  in  one 
organUm  than  in  mother*  and  hence  the  difficulty  of  determining 
y»fologicQil>  important  relations  i*  increased.  Moreover, 
ex|>erimcnU  of  thi*  kind  have  usually  been  instituted  during  the 
manifestation  of  morbid  pricesse*  whose  various  character*  and 
modes  of  development  have  not  l>ecn  taken  into  consider*! 

Since  the  coloured  blood-cells,  as  we  shall  subsequently  show, 

|  nxluced  from  colourless  cells,  it  is  not  surprising  that  after 
repented  or  very  copious  venesection*  (Remain  the  ratio  of  lift 
(nOfltiMSCni  t°  ^Ir  coloured  one*  should  be  considerably  in- 
creased, or,  ut  all  event*,  that  the  former  should  be  less  diminished 
In  B  Ittbor  than  the  latter. 

It  liro.  even  been  found,  that  during  different  period*  of  one 
and  thi  MOI  bloocMettirjg,  the  relation  between  the  blood-ceil* 
and  the  plasma  is  not  always  constant.  Bccqucrcl  and  It  - 
who  specially  investigated  this  subject,  did  not  arrive  at  any 
definite  numerical  relations.  In  the  great  majority  of  cases,  toe 
corpuscles  were  diinini.vhril  in  tin1  blond  which  dour.!  Last)  but 
sometimes  tliey  were  increased.  No  light,  however,  can  l>c  ihrawa 
on  this  subject  as  long  as  we  remain  in  ignorance  of  the  physical 
relation*  existing  between  the  relative  amount*  of  the  blood  and 
of  the  other  juices  of  the  animal  body. 

It  will    [>e   kmg   before   we    can   hope   to  establish   any 
relations  of  comparison  between  definite  physiological  processes 
and  the  increase  or  diminution  of  the  number  of  blood-corpuscle* 
in  morbid  Mood.     We  conttantly  find  the  blood-cells  augmented 
in    plethora,    in    the    earlier   stages  of  heart- d<  in  *pinal 

irritation  (Popp),  arid  in  cholera  (C.  Schmidt).  It  may  be 
readily  conceived  that  a  diminution  in  their  numbers  is  of  more 
frequent  occurrence,  especially  in  those  anaemic  conditions  which 
generally  supervene  upon  profuse  diarrhoeas,  prolonged  suppura- 
tions. *low  inl.crmitl.ciit  fever,  typhus,  i\  exu- 
berant morbid  growths*  cerebral  affections,  chronic  mctellio 
poisonings,  and  other  severe  diseases;  in  short,  in  all  cases  where 
ili  fannatiOQ  of  the  blood  is  less  than  its  consumption,  la 
i  Iilorusis,  which  properly  speaking  is  only  an  anaemic  condition, 
and  which,  from  our  ignorance  of  its  immediate  cause,  has  been 
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termed  sp ontatieous  antenna,  the  coloured  blood-cells  arc  extra- 
ordinarily diminished,  although  Hcequcrcl  and  Kodior  state  that 
they  have  observed  two  cues  of  this  disease  ha  winch  die  ehlorotic 
blood  was  rich  in  corpuscles.  During  tin*  first  ei^ht  or  leu  days  of 
typhus,  the  Moodnwrpusdc^  arc  always  increased;  out  subsequently 
to  that  period,  ftt  least  until  tin  twenty-first  day,  their  number  is 
My  diminished.  In  other  diseases,  we  arc  unable  to  trace 
any  very  perotptibll  fluctuation!  in  the  numhrr  of  the  corpuscles  | 
and  hence  the  result*  of  moat  experimentalists  do  not  coincide 
very  closely.  Ueorpiercl  and  Kodier,  an  well  as  Popp,  agree  how- 
ever in    asserting  that  the  number   of  blood-corpuscles   is   dimi- 

ted  in  violent  brflamtnatianay  pm-umonin3  tod  acute  articular 
rheumatism. 

in  chlvroais,  the  amount  of  the  dry  blood- corpuscles  has  been 
found  to  sink  to  80, and  even  m  low  at  to  -16"i!  p.m.  In  tpxnai  irri- 
tation, Popp  found  120*5  p.m.  as  the  lowest  number,  and  Mic.l  p.m. 

ha  llif  u i.t vim uim  (hi*  iti.-mi  imniial  iHiinbtT  lii-ii iv,  \'2tt\  ;    in  plrthoiu 

bond  the  corpuscle*  much  lew  increased  than  in  spinal  irritation. 
Srimiidt,  who  found  M3  moist  blood-cells  in  normal  male  blood, 
saw  the  number  rise  to  55i»  in  cholera;  in  the  blood  of  women, 
(where  the  mean  number  for  the  corpuscles  is  (boot  400  p.tn. 
rdinjj  to  him,)  the  number  has  risen  to  464.  The  bare  results 
of  the  analyses  cannot  attain  any  physiological  value  until  we  arc 
able  ii mo  the  conditions  in  which  this  augmentation  of  the 

001  pusr-les  is  absolute,  or  in  vvliieh  it  is  merely  relative  ;  and  tor 
the  present  we  can   only   hazard   a  conjecture  in  reference  to  this 

fttton*  In  cholera  the  apparent  augmentation  ifl  only  relative  ; 
for  the  admirable  investigations  of  Sohmidft  and  others  on  the  blood 
in  cholera  show  that  in  this  disease  water  and  salts  arc  the  princi- 
pal -  1'nt.A  whiiharc:  lust,  that,  the  scrum  is  consequently 
thickened,  but  diminished  in  volaroe,  and  that  its  ratio  to  the 
lis  is  therefore  also  diminished.  Moreover,  according  to 
unit's  calculation,  n  number  of  corpuscles  are  destroyed  in 

.<  r.i.  ia  that  the  blond  of  a  healthy  individual  contains  abso- 
lutely more  blood-cells  than  that  of  a  cholera  patient. 

In  the  earliest  stage  (within  the  first  week)  of  typhus,  as  well 
as  in  plethora  and  spinal  irritation,  we  are  inclined  to  believe  that 

tiiere  is  an  ithaolutc  ineu-uxf  of  cells  ;   at  all  •  wiita,  IN  MpWltlOO  of 

serum,  or  of  any  of  its  constituents,  is  ever  observed  in  these 
conditions. 

\\ 'e  forbear  entering  nny  further  into  the  detail  of  the  observa- 
tions made  on  the  proportion  of  the  corpuscles  to  the  intercellular 
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liseaaes,  since  they  have  not  led  to  such  complete  and 
available  result*  as  to  justify  us  in  more  full)-  noticing  tliis  nbj 
without  some  deeper  insight   into   the    individual    pathologic*] 

ses. 

V.  t.  I  ttle  is  known  regarding  the  alterations  which  Uic  cMemical 
composite  of  the  blood-corpuscles  undergoes  under  different  phy- 
siological and  pathological  relations,  since  no  light  has  hitherto 
been  tkfOH  a  Bpon  th<-ir  morpholoj;)>':>!  ODIM  -i  OH  |  Utqv  er*  having 
Iiiuiti-d  theinidrea  bo  in  atuinpi  r ^ »  datermlne  the  frequently  meo- 
lloned  dry  blood-corpuscles,  without  reference  to  tlic  water  appcr* 
tainim;  U  r  to  the  soluble  constituent*  which  they  may  con- 

If  we  were  to  attempt  to  calculate  those  relations  from  the  older 
analyses,  we  should  re&dilj  bfl  led  iutocrror,cven  if  our  calculatkaa 
were  not  wln.lK  in»|HHCUcable;  since  all  the  relations  cannot  be 
i  bio  aeoOOBl  when  wedrnw  deductions  from  an  investijratioa 
which  has  been  entered  upon  from  wholly  different  points  of  view. 
We  regard  a  mere  re-calculation  of  the  analyse*  as  of  little  or  no 
use,  uoles*  they  li  U  itfd  l>v  others  conducted  by  better  methods, 
and  prosecuted  from  a  different  point  of  view.  Science  presents 
therefore,  toy  few  matt-rials  for  the  comprehension  of  the  modifi- 
cations exhibited  |q  the  composition  of  the  biood-corpaadsss. 

The  it  won  it(  of  tctifrr  in  the  blood-cell*  undoubtedly  stands  m  a 
definite  relation  to  the  amount  of  water  in  the  scrum,  ns  we  may 
easily  perceive  boa  the  morphological  behaviour  of  the  blood -eclls 
on  the  addition  of  water,  or  dilute  or  concentrated  saline  solution*. 
In  this  point  nf  vim,  the  Uloml-erlU,  moreover,  are  constantly 
reacting  on  the  intercellular  fluid.  Then,  further,  it  is  easy  to 
perceive  that  the  constituents  of  the  blood-cells,  which  d 
essentially  from  those  of  the  plasma,  mast  also  have  different 
degrees  'if  dimisihiltty  for  water;  and  that  the  quantity  of  water 
Contained  in  the   blood-cells  must,  always   differ  from   that  in  the 

rccllulur  fluid.  We  have  already  seen*  from  Schmidt's  investi- 
gntious,  that  the  solid  eonittituents  of  the  blood-cells  are  almost 
four  times  ns  print  as  those  of  the  serum;  that  Is  to  any,  if  100 
parti  of  blood-cell*  contain  52  nolid  parts,  we  shall  find  in  100 
parts  nf  serum  little  more  than  $  parts  of  solid  matter.  Id  the 
meanwhile,  the  most  accurate  of  Schmidt's  UiVeetig«tioni  regarding 
human  blond.  ;»n!  of  my  own,  on  the  blood  of  the  horse,  by  no 
means  present  a  ninslanl  relation  between  the  quantity  of  water 
contained  in  the  blood-cell*  and  that  in  the  serum;  but  such  a 
result  was  not  to  be  expected  from  the  differences  which  the  cells 
present  in  their  ehemicnl  constitution.    This  much  only  is  certain, 
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tliat  when  the  quantity  nf  the  water  is  decreased  in  the  s*nim.it.  k 
likewise  similarly  decreased  in  the  blood-cells;  and  in  tin-  same 
man  augmentation  occurs  in  tdc  former,  it  is  also  per- 

ceived in  tlic  hitler.  From  the  observations  hitherto  instituted  in 
reference  1-1  morbid  blood,  it  hftl  been  believed  tb.it  \\r  might 
establish  the  following  genera]  proposition i — that  the  quantity  of 
water  contained  in  the  blood  bears  an  inverse  relation  to  the  number 
of  the  blood-oorpoaolee ;  but  (he  above  remarks  must  have- suffi- 
ciently shown  that  this  cannot  be  received  wuhnnr  :i  certain  hmita- 

ti'  mi  ,    mote   rsjir-cially  M    tbf    I  ulr    |nrsmls    numerous  flXOBptfl  mis. 

The  decrease  in  solid  constituent*  is  not  limited  in  these  cases  to 
the  solid  substances  of  the  blood-cells,  but.  extends  in  a  corre- 
sponding proportion  to  those  of  the  serum.  It  U  evident  that 
where  there  is  an  absolute  diminution  of  the  blood-cells  jmd  an 
increase  of  the  serum,  the  blood  mmt,  on  the  whole,  be  richer 
in  water  «vhcn  the  heavier  morphological  elements  are  diminished. 
When  we  treat  of  the  serum,  we  will  enter  more  fully  into  the 
relations  on  which  the  greater  or  lesser  quantity  of  water  in  the 
blood  depends. 

The  composition  of  the  blood-corpuscle*  differs,  moreover,  in 
respect  to  Their  proximate  solid  constituents.  We  have  seen  that 
glvbulin  and  h<vmulin  do  not  stand  in  u  definite  numerical  relation 
to  raich  other  in  the  coloured  blood-cells.  The  hai  matin  of  different 
animals  a  pilars,  from  Mulder's  researches,  to  be  perfectly  identical; 
and  wo  might*  therefore,  draw  a  conclusion  from  the  iron  con- 

Itained  in  tbe  blood-corpuscle*  regarding  the  quantity  of  hromafin. 
From  Schmidt's  calculations,  which  have  been  partly  based  upon 
direct  hi  unl  partly  on  the  analyses  of  others,  it  would 

appear  that,  for  every  1  part  of  metallic  iron,  there  occur  in  the 
blood  of  men  2.10  parts  of  corpuscle*  {according  to  Becquerel  and 
Rodicr,  231) ;  in  the  blood  of  women,  £99 ;  in  that  of  oxen,  186'5  ; 
in  that  of  pigs,  223;  and  in  that  of  hens,  307.  In  tlic  first 
stage  of  typhus,  where  the  number  of  blood-corpusclca  is 
increased,  Schmidt  found  the  proportion  as  1  :  220,  and  hence  thfl 
quantity  of  tlie  lin?  matin  was  diminished.  In  those  conditions, 
however,  in  which  the  number  of  the  blood-corpuscles  is 
diminished,  tlie  httwatin  is  relatively  increased  ;  for  he  found  that 
on  an  overage  the  relation  between  the  iron  and  the  dry  blood- 
ecIU  was,  in  pneumonia,  as  I  :  24$ ;  in  chlorous,  as  1  :  2fiD ;  and 
in  pregnancy,  as  I  :  V4!).  In  the  same  manner,  Schmidt  made  tin: 
important,  obstt  vntioo  already  referred  to,  that  the  blood-corpuscles 


become  poorer  in  globulin  arid  richer  in  hematin  after  rqsrairii 
Tcneacctiona,  when  ihc  blood  has  bccooK  more  watery. 

Schmidt  has  drawn  up  the  following  table  from  cases  in 
three  venesections  were  performed.     The  first  was  a  case  of  pneu- 
monia, in  which  the  hlood  was  analysed  by  himself  j  the  second 
was  one  of  tuberculosis;  and  the  nature   of  the  third  is  not 
specified.     The  analysis    in  tbc    lost    two  cases  was    made 
Becqiierd  and  Uodier. 

I'iKTiiuunuu  Tsberculwis.  UaspeeaB«d 
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The  relative  quantity  of  iron  contained  in  the  blood-corp 
»*c*,    therefore,    with    each    suocsst  rs  -       o  L      TWa 

admits  uf  a  simple  tolntiODj  for  it  would  appear, 
from  all  observations,  tlmt  the  hiemntin  cannot  permeate  the 
WSlU  of  the  blood-cells,  wh  on,  I  owi -vor,  admit  of  the   pcrmc-i 

n-tr  alhumiiious  contents  s  now  if  tfefl  blood  loses  solid  eon- 
■jltliriltljthtt  ifHTIBI  bcoOIDM  richer  m  n.itri  ;  adtftusiniwurrctlt  of 
a  more  diluted  solution  then  sjnftsjt  the  blood-cells,  whilst  a  more 
Concentrated  stream  passes  outwards  from  them :  now  since  lucmatia 
cannot  penetrate  through  the  cell-wall,  the  loss  of  solid  coo- 
SutUifctl  from  the  bloud-cell  must  rnaialy  affect  the  globulin, 
whilst  tlie  hccinalin  will,  under  such  Conditions,  appear  to  1)0 
relatively  increased  in  relation  to  the  globulin  +  Um  ccll- 
meruhnvie. 

1  found  rhe  quantity  of  hiematin  in  r.he  cells  nf  the  arterial 
blood  of  the  bona  snmewhut  more  considerable  than  that  contained 
in  the  blood  of  the  external  jugular  veins;  whilst,  on  tbc  otfstr 
hand,  the  quantity  I  Flfl  matin  contained  in  the  blood-cells  of  the 
hepntir  vein*  is  far  lTt»llor  than  that  of  the  portal  blood. 

I  found  the  ratio  nf  iroti  tfl  the  dried  blood-corpuscles  in  die 
arterial  blood  of  the  hone,  us  1  :  39-1;  in  the  jugular  rein,  as 
1  i  3l'U;  in  the  portal  vein,  as  1  I  SIS]  and  in  the  hepatic  veins, 
88  1  :  SOOj  than  being  the  mean  results  obtained  from  several 
experiments.  The  smaller  ipianuty  of  liamialiu  contained  in  the 
cells  of  the  arterial  blond,  Competed  with  those  of  the  jugular 
venous  hlood  inuy  be  referred  not  only  to  the  greater  richness  in 
fxt  of  the  arterial  blood,  but  more  decidedly,  or  even  exclusively, 
to  the  low  i,:'  f:ii  which  takes  place  during  the  arteruslitstioa  of 
venous  blond  by  the  process  of  respiration. 
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In  speaking  of  the  formation  of  blood-cells  in  the  liver,  we 

diew  attention  tn  the  fact  that  si  small  portion  of  the  iron  which 
was  conveyed  to  timt  Dfgfen  with  the  Mood-cells  of  the  portal  vein, 
is  separated  with  the  bik,  while  tilt  remaining  portion  appear*  to 
be  equahly  distributed   tmong   the   h\>  which   have 

been  newly  formed  within  the  liver,  so  that  the  iron  of  10<>  blood* 
Oorpnickl  of  the  porta!  vein  is  distributed  over  nearly  160 
corpuscles  of  the  hepatic  veins:  consequent!)"  the  blood  cells  of 
fiepfttic  veins  must  contain  one-third  less  iron  than  that  of  the 
portal  vein. 

The  blood-corpuscles  must  necessarily  also  exhibit  differences 
iii  their  amount  of /o/,  since  the  quantity  of  fat  contained  in  the 
blood  of  different  animal*  and  of  men,  under  different  conditions,  Lb 
extremely  variable.  In  reference  to  this  question,  I  have  directed 
special  attention  lo  the  differences  in  the  cpianlitv  of  fat  contained 
in  the  blood-corpuscles  of  different  vessels  of  the  same  animal; 
and  the  results  of  m\  iwTnotitlflQIM.  taking  tlic  mean  of  several  ex- 
periments, are,  that  100  parts  of  moist  blood-cells  from  the  carotid 
artery  of  a  horse  contain  (rfiijh  of  fat;  lOO  parts  from  the  external 
jugular  vein,  0"652;  from  the  portal  vein,  0*752;  and  from  the 
hepatic  veins,  0'6S4.  These  experiments  warrant  us  in  hoping 
that  a  further  prosecution  of  such  inquiries  may  throw  a  very  con- 
siderable amount  of  light  on  the  metamorphosis  of  far,  and  on 
the  function  of  the  blond-cell*.  Tin-  fust  step  mvius,  at  all  events, 
to  hare  been  made  towards  the  elucidation  of  that  chemical  meta- 
morphosis which  the  blood-cells  experience  in  the  pulmonary 
capillaries  l>y  the  action  of  the  inspired  ovyuen. 

That  the  blood-corpuscles  contain  variable  quantities  ot  soluble 
tails,  is  a  fact  that  is  made  evident  by  the  above  mentioned  inves- 
tigntions  of  C.  Schmidt,  in  which  ho  ascertained  the  dim-rut 
proportions  of  the  potnsh  salts  and  phosphates  in  the  blood-cells 
r.  soda  and  chlorine  coiii[HiiiiitU  in  ihr  scrum  of  the  blood  of 
<iitf.rcnt  species  of  animals.  Hut  I  also  found  that  the  quantity  of 
salts  contained  in  thu  cells  of  the  blood  from  duTcffOOl  HJMOll  of  tlic 
same  animal  constantly  differed  :  thus,  for  instance,  MMi  grammes 
of  fresh  blood-cells  from  the  temporal  artery  of  ■  hoise  contained 
(r*80G  of  a  gramme  of  salts  (independently  of  the  pcioaidc  of  iron 
in  the  ash);  the  same  quantity,  taken  from  the  external  jugular 
viMti,  contained  0*632,  from  the  portal  vein  0*7-^,  and  from  the 
hepatic  wins  (r-.ni.  There  is  therefore  a  very  considerable 
difference,  in  rcfcieiicc  to  (heir  amount  of  salts,  between  the  cells 
of  the  arterial  and  those  of  the  venous  blood  ;  the  former  contain- 
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ing  more  snh.t  than  thn^r-  nf  ordinary  vcnnns  blood.     The  relation 
i  II»  of  llii-    portal  vein  uud  those  of  the  he'utic  veins 

is  still  Don  striking;  for  Although  tlio  senim  <-f  tin;  portal  blood 
in  far  richer  m  salt*  than  that  of  hepatic  venous  blood,  the  dif- 
ference in  the  amount  of  salts  in  the  crlU  of  the  two  kind*  of 
Mood  is  stall  mora  strongly  marked. 

Tins  excess  of  aeUnt  contents  in  the  arterial  blood-cell- 
imlv  be  explained  by  the  lose*  of  other  substances,  as,  for  instance, 
fat  and  perhaps  also  extractive  substances,  which  arc  lost  by  the 
Venous  cells  in  their  passage  through  V  In-  capillaries  of  the  lungs; 
this  increase  of  tiie  salts  during  the  arterialisalion  of  the  blood- 
cells  is,  therefore,  probnbly  only  a   relative   one.    The  ease    is 

Uj  diffkraol  frith  respect  to  the  satins  content*  of  the  cells  of 
the  blood  flowing  to  and  from  the  liver.  If,  a*  would  seem 
piobaMc  from  uiii  investigations  on  th<  rpQSofal 

urc  scIuaIIv  formed  in  the  liver,  ic  follow  from  this  fact  that  the 
younyi  r  blood -corpuscles  contain  more  salts  and  less  hirwatin 
than  the  older  cell*  of  the  blood  of  Other  vessel*,  and  that  a 
certniu  quantity  of  salts  passes  from  the  scram  of  the  portal  vein 
into  the  blood-cells  of  the  hepatic  reins.  This  increase  of  salts  in 
the  cells  of  the  blood  of  the  hepatic  reins  is  principally  limited  to 
phosphates  and  chlorides,  as  I  constantly  found  in  three  compara- 

li\e    investigational      In    100    putts    of    fresh    blood-ccllx    of    the 


jxirtal   blood    1   found,  on    an  average,   0*151*3    of   chlorine    and 
0*057**  of  phosphoric   arid   in   combination   with   alkalies;   whil 
100  parts  of  cells  from  the  hepatic  veins  contained  0'1JIH»  of  tli 
former  and  oofii  i  of  the  latter. 

Schmidt's    investigations  on  the  constitution   of   the  bin 
during  e&cestkk  traHtudafhM  proe$8$e$  have  tliri  •■.  - «  eonaiderable 

light  on  this  subject,  ami  slicuvn  tlic  differences   manifested    m  the 

quant  if  v  of  salts  contained   in  the  hlood-celU.      In  cholera,  where 

tin    blood    lt«c»   large  quantities  of  salts    in   addition   '*•  water, 

the  Mood-corpuscle*  are  also  implicated.     The  intercellular  fluid 

especially  loses  large  quantities   of  water  and  chloride  of 

and  this  fluid,  reacting  on  the  blood-cells,  abstracts  not  only  a  por- 

i  inn  of  their  water,  bat  also  a  portion  of  their  suits.    As  the  pot 

compninnl.s  and  the  phosphate*  predominate  in  the  blooi 

it  is  these  salts  which  chiefly  escape  into  the  plasma;  conacq ucntly 

these  compound^  »re   more   abundant  En  the  serum    in   cholera 

than  in  a  state  of  health.     Hence  In  cholera,  the  blood*oorposd 

become    relatively    riehci     in    solid    organic    mailers,    while    they 

lose  a  portion  of  their  soluble  salts.     Schmidt  found  that  in  the 
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blood-cells  of  healthy  blood  the  ratio  of  water  to  the  solid  con- 
stituents w«  a*  2*14  :  1;  In  the  blood  of  cholera  ptdtttttt  'fiB 
1'77  :  1;  thai,  the  rutin  of  the  nreanic  tn  llir  iunrvanic  constituents 
in  the  cells  of  healthy  blood  was  as  40  :  1,  and  in  the  blood  in 
cholera  as  S8  I  1.  Schmidt,  moreover,  found  an  antilogous  and 
only  gradually  differing  relation  in  the  blood  after  the  administra- 
tion of  dnstic  porgatiTei    rinoe  tan  Kbc  neobt&kt]  nttamoi 

l»!  mms  c-onc.ipi.Mided  entirely  to  tlmt  set  up  by  the  cholera  process. 
In  other  transudntivc  processes,  where  the  loss  experienced  by 
the  blood  principally  afreets  tho  albuminates  and  consequently 
the  organic  matters,  (as  in  dysentery.  Bright?!  disease,  and 
dropsy  from  ditTcrciit  causes,  i  Schmidt  found  prcciscl)  opposite 
relations ;  for  the  blood-cclla  present  this  analogy  with  the 
plasma,  that  while  the  organic  matters  decrease  in  quantity,  the 
relation  of  the  mineral  subttancc*  to  the  water  remain'*  nearly 
the  same.  The  ratio  of  the  water  to  the  xuliil  constituents  in  the 
blood-cells  may  be  us  In-h  as  2'-l  :  1,  while  that  of  the  Organic  to 
the  inorganic  substances  may  be  as  hii*h  ivs  "S  ;  1.  The  *ultb»  how- 
ever, according  to  Schmidt?!  investigations,  remain  in  tho  same 
relative  proportions  in  our  another  in  (he  eclta  of  blood  o(  thll 
kind  S4  iu  tii'  ilthy  blood. 

Very  little  is  known  positively  regarding  what  are  called  the 
extractive  matters  of  the  blood-cells  ;  in  100  part*  of  fresh  cells  of 
horses*  portal  blood.,  I  found  on  an  average  u-is*.'  and  In  those 
of  hepatic  venous  blond  trims  of  axtractiva  matter*  frw  from 
aiilts.  W'c  shall  find  that  these  subntanccs  occur  m  a  far  larger 
quantity  in  the  intercellular  fluid  of  the  hepatic  venous  blood  than 
in  that  of  the  portal  blood. 

In  health}  blood  the  colourless  are  to  the  coloured  corpuscles  in 
tin-  ratio  of  1  :  8  (according  to  It.  Wagner).  As  the  red  corpuscles 
arc  rendered  invisible  by  the  addition  of  water  to  the  blood,  wc  may 
in  this  manner  form  an  approximate  estimate  of  their  quantitv; 
in  the  Inflammatory  aniati  however,  this  may  be  best  done  by  BO  1 1 
acid,  which  renders  the  fibrinous  eongulum  perfectly  transparent 
under  the  microscope,  and  makes  the  cells  embedded  within  it 
much  more  distinctly  apparent.  Their  quantity  in  the  blood  is 
considerably  increased  during  digestion;  alter  fawtiinr,  they  almost 
entirely  disappear;  at  all  eveniN  this  may  be  observed  in  frogs 
kept  without  food.  A  diminution  in  then  number  is  less  rarely 
observed  than  an  augmentation.  Rcmak  noticed  their  extra- 
ordinary increase  after  copious  venesection.  According  to  Naasaand 
Poppi  their  number  is  often  considerably  increased  in  pneumonia 


238 


DI.O0D, 


and  lulx^rculosis,  but  tliit*  is  not  constant ;  in  typhu*  and  chlorosis 
fa  not  appear  to  bo  sensibly  altered  in  quantity.  In  py«mi», 
these  cell*  are  certainly  often  very  considerably  increased  in  the 
bloods  but  thm  augmentation  has  been  rather  inferred  fnwn  llw 
so-cullcd  metastatic  absccvu-s,  tban  directly  observed.  The  blood 
is,  however,  sometimes  found  to  contain  n  great  number  of  colour- 
less corpuscles  in  conditions  in  which  there  cannot  b*  any  puru- 
lent resorption,  as,  for  instance,  in  tlie  case  of  dogs  aflecte 
OBtmaOU  eruptions. 

Wc  will  now  proceed  to  the  consideration  of  those  raodifi ca- 
tion* in  the  chemical  composition  of  the  interctiwlar  /W,  wliich 
have  Ijeen  observed  to  occur  under  different  physiological  and 
pniholugtcal  relations,  and  will  endeavour  to  arrange  them  accord- 
ing to  lln-  : .'i /in  -illation  or  diminution  of  the  individual  con- 
stituent*. Wc  will  hr-'in  with  the  fibri*;  but  oa  wc  have  already 
considered  the  nMfl  Important  points  in  reference  to  this  subject 
(see  vol.  i.,  p.  3$7)j  Utfl*J  BOW  remains  to  be  noticed  regarding  it. 

Opinion*  arc  not  wholly  agreed  as  to  tin 
of  the  tibrin  in  rrnvui  and  in  artcriu!  thodi  although  Lccanu  and 
Nam  coincide  in  believing  that  arterial  is  richer  in  fibrin  than 
venous  blood;  and  in  this-  rtspeot  their  Opinion  correspond*  with 
my  own  BXpflVkoontl  on  horses'  blood,  in  which  I  found  &D14  p.m. 
of  fibrin  in  the  arterial  blood,  and  5*384  p.m.  in  the.  jugular 
blood;  but  while  the  quantity  of  fat  in  tlie  blood  cells  and  in  il  , 
serum  di tiered  in  Ixith  kinds  of  blood,  it  was  almost  perfectly 
equal  In  the  iirterinl  and  in  the  venous  fibrin  (namely,  *.MS4£  in 
venous  and  2*1 06j  in  arterial  dry  fibrin).  I  found  rather  more 
ash  ('2*1  ?2 J)  in  the  fibrin  of  arterial  than  in  that  of  venous  blood 
(l'IKJj;;).  The  fibrin  of  arterial  blood  eradiates  more  rapidly 
than  that  u(  venous  blood.  In  both  kinds  of  blood,  when  taken 
from  tlir  nOraa,  tl>cn  is  ■■■m  mlly  funned  ;i  superficial  layer  of 
fibrin;  but  this  is  much  more  extensive  in  venous  blood,  and  also 
more  distinctly  limited  by  the  clot,  than  in  arterial  blood,  which 
may  perhaps  be  mainly  owing  to  the  more  rapid  coagulation  of  the 
arterial  fibrin,  rather  than  to  The  less  rapid  sinking  of  the  cell*  of 
the  arterial  blood,  for  these  arc  specifically  heavier  than  the  venous 
blood-corpuscle*  (Wag  poorer  in  fat  and  richer  in  hx  matin),  and 
should  therefore  sink  more  rapidly. 

In  reference  to  the  dlftvtDOfl  in  the  quantity  of  the  fibrin  con- 
tained in  portal  and  in  hrpittir  minus  hlnml,  1  may  simply  remark 
that,  aa  has  been  already  stated,  I  found  from  4  to  G$  of  fibrin  in 
the  portal  blood,  whilst  in  hepatic  venous  blood  there  were  only 
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tmrrai  of  fibrin,  and  sometimes  no  trur  fibrin  whatever.  In  tin- 
fibnn  of  the  portal  blood  1  found  from  Gl  to  7'8$,  and  F.  C. 
Schmid  from  "'4  to  847x  of  fat. 

Schmid  describes  the  fibrin  of  the  portnl  blood  as  a  greasy, 
riseid,  or  gelatinous  mass.  In  hor*c*  which  had  been  led  some 
(5  to  \0)  hours  before  death,  I  found  tin*  fibrin  prcriM  ly  .timilnr 
in  character  to  that  of  jugular  venous  blood ;  it  likewise  always 
formed  a  very  dense-  and  consistent  emit  in  coagulated  portal 
venous  blood.  Moreover,  T  could  not  discover  that  this  fibrin  was 
very  readily  soluble  in  a  boIqCJOP  of  nine. 

WL-  a  ill  now  proceed  to  consider  the  constituents  of  the  serum, 
and  in  the  first  place  the  quantity  if  v.*atcr  which  it  contains  in 
different  conditions.  On  thusuhjeet  we  arc  also  Indebted  to  Nasse 
for  our  most  accurate  information.  We  need  not.  here  Jti;aiii  repent 
that  the  quantity  of  water  in  the  serum  influences  the  quantity  in 
the  bluod  cells,  and  that  consequently  the  lollovvin^  statements, 
regard i ni;  the  augmentation  or  diminution  of  the  unier.  may  be 
regarded  as  referring  to  the  whole  mass  of  thfi  UOQ(L  All  experi- 
menters, without  exception,  concur  in  the  statement  that  the 
v.  run  of  womtft  is  richer  in  wj.tcr  tlinn  that  of  men  ;  and  the  most 

recent  comparison  of  the  two  kinds  of  blood  (that,  namely,  by 
Schmidt)  yield**  the  same  result;  in  the  serum  of  man's  blood 
Schmidt  found  SO'oo'lg,  and  in  that  of  woman's  blond  9l"7l5|  oi 
water.  lupTtfTWrict/  the  blood  i*  Mill  richer  in  wuler.  .Scrum 
obtained  from  the  placenta  contains,  according  to  Poggiole,*  less 
water  than  that  from  nnv-hnrn  iu/ant*  ,  the  blood  of  new-born 
infants,  however,  contains  less  than  that  of  adults;  in  old  aire  the 
quantity  of  water  again  visibly  rise*.  Nassc.  on  the  other  hand, 
found  that  the  blood  of  the  embryonic  animal  was  richer  in  water 
titan  that  of  the  mother. 

In  diller-'iit  nnimuls  the  quantity  of  water  in  the  serum  and  in 
the  blood  present*  considerable  variational  Prevost  and  Dumas, 
Bcrthold,  Nam*,  and  more  recently  I'oi^ialc,  have  instituted 
extensive  series  of  comparative  investigations;  notwithstanding 
many  differences  in  individual  details,  the  results  of  these  observers 
niincide  in  the  fa&owing  points:  namely,  Uiat  the  serum  of  the 
amphibia  contains  the  largest  amount  of  water,  and  that  of  birds, 
on  an  average,  a  larger  quantity  than  that  of  the  mammalia  ; 
Bid  that  of  the  latter  class,  the  scrum  of  swine  contain*  the  le;c,t, 
and  that  of  gosts  and  sheep  the  most  water. 

•  Compt.  rond.  T.  Ufi,  p.  IWJiWI. 
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In  regard  to  the  quantity  of  water  in  the  scrum  of  blood  from 
different  vctficln,  the  following  may  at  all  event*  H*  laid  down  ai  a 
general  rule  :  the  serum  of  arterial  blond  is  morr  watery,  and  henrv 
■pecMtoaHy  lighter,  than  i'  noua  blood,  according  to 

experience  of  most  obfleTTtYl  (although  Lccanu  and  LctcUier 
maintain  the  COtttHDr] }  ;  in  the  B0UB  of  the  blood  of  ti>c  temporal 
artery  of  a  home  I  recently  found  89-333$,  and  in  that  of  the 
external  jugular  v. fa  I6*6S8$  of  water.  Zimmermann*  found 
the  serum  of  the  veins  of  tlie  lower  m  hi  n)«  r  I  \HC-mitica  - 
and  animals)  poorer  in  water  than  the  upper  or  anterior  ones. 

TIm  trcrum  uf  tht  portal  vein  is  richer  in  wuter  than  that  of  any 
other  vein,  according  to  the  unanimous  opinion*  of  Sennits, 
Simon,  jtn'l  F.  C.  Schmiil,  who  hate  all  experimented  on  the  sul>* 
ji.  (.  Mj  owfi  experiments  lead  ON  to  believe  that  thi*  depends 
both  on  whether  or  not  the  process  of  digestion  was  going  on  at 
tli«  time,  and  on  whether  or  not  the  animala  had  taken  much  fluid 
ihnrtly  before  their  death.  ITrulcr  these  difTcrent  relations  I  found 
from  <)J-.J42$  to  8fWM<i;;  of  water  in  tlie  serum  of  portal  blood. 
The  scrum  of  hepatic  venoua  blood  U  always  far  richer  in  solid 
BOM  I  itoenti  than  that  of  portal  blond;  in  6ve  cases  I  found  the 
QOMtltJ  of  water  in  the  latter  to  van  between  89"420g  and 
8*J'£(J*;!,  a  result  whose  importance  in  relation  to  the  function  of 
the  liter  baa  already  been  noticed  '»ee  p.  103). 

Tins  lends  us  to  revert  to  the  relation  which  the  amount  of 
water  in  the  serum  and  In  tlie  blood  generally  bears  to  the  num 

iload-corpoaolea.    It  is  a  striking  phenomenon,  that  ordl 

a  blood  whose  serum  contains  iniieh  writer,  presents  few  corpus 
elcs;  we  observe  this  in  blood  under  various  phyiitdogical 
relatione  (and  am  In  tlie  blood  taken  from  different  vessels), 
but  aapaotally  In  morbid  blood;  hence,  the  richer  a  specimen  of 
Uood  il  in  mtsTj  ao  much  Iba  more  serum  or  intercellular  rluid 
does  it  contain:  if,  however,  this  is  a  general  ru^r-  ^  l*  tj  r*» 
means  a  law,  for  wo  not  only  meet  with  exceptions  to  it,  but  the 
most  accurate  analyses  made  with  special  reference  to  this  point 
fail  to  establish  any  constant  ratio.  Thus,  for  instance,  in  hepatic 
venoua  blood  there  may  he  from  137  to  3j1  parts  of  frcali  blond- 
cells  associated  with  100  part*  of  scrum  containing  from  bO  S  to 
•  '  i  "!  BttttT.  In  morbid  blood  wc  still  more  often  meet  wit  a 
similar  cases.  Hence  neither  of  these  properties  of  the  blood 
depecdl  upon  the  other,  but  thry  nn  co-ordinate  phenomena 
•  Arch.  f.  pays  Uwlk.    Ud.  «,  8.  587-COO. 
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that  is  to  say,  the  condition!  whirli  give   rise   to  n  diminution  of 
BOlid  constituent*  of  the    mtumi,  generally,  at    the    MM   lime, 

also  QOQUlon  *  diminution  of  the  coloured  blood-o 

1 1    \\  very   difficult   to   ascertain   whether  copious  draught*  of 

fluid  occasion  n  temporary  augnieniatii.n  of  t lit?  water  In  the  serum, 

in  consequence  of  the  rapidity  with  which  an  twites*  of  water  is 
■*od  from  the  blood.     Schulta*  thought  that  he  bad  convinced 

himself  by  direct  experiments  on  oxen,  that  the  blood  presented  a 

ation  of  inter  after  die  oopiooa  use  of  that 

fluid  ;    Denis,  on  the  othei   band,  dcniCN  llmt  this  ix.  I  he  .mm-,  ;il    ;ill 

event*  in  man.    Hut.  that  Aeaolidconatituentaof  the  serum  should 

suffer  diminution  in  the  absence  of  proper  nourirduncnt,  and  tlmt 

tluTi-  should  thence  be  an  augmentation  of  water,  is  onb    n 
might  be  expected  ;  and  is  confirmed  by  nil  the  investigation-*  that 
have  been  made  cither   with  healthy   or  diseased  blood,  when   the 
persona  from  whom  it  was  taken  hud  been  deprived  for  a  long  time 
of  all  nutriment,  01  n  only  poorly  and  KVttllj  ted. 

Since  in  the  greal  majority  of  dbnun  oompai  rtivelj  little  food 
is  taken  in  consequence  of  the  low  of  appetite  or  the  prescription 
of  low  diet,  and  the  resorption  of  nutriment  only  proceeds  imper- 
fectly, or  finally  essentially  nutritious  matters  arc  lost  by 
profuse  excretions  or  by  copious  losses  of  the  juices,  (as  for 

nee,  repeated  biood-tettings)|  it  foUowa>  thai  in  consequence 
of  the  imperfect  restitution  of  the  substances  which  have  been 
normally  or  abnormally  lost,  the  blood  must  become  poor  in  solid 
COftJtituentS.  Hence  the  analyses  of  the  blood  in  most  disease* 
•how  that  it  is  specifically  lighter,  that  is  to  any,  poorer  in  soBd 

titaentoj  than  normal  blood.  Tlii»  poorness  of  the  Mood  in 
solid  constituents  is  not,  as  a  general  rul<  vi   ■-■- i 1 1 ■    .1 

diminution  of  tin?  collective  ma--*  or  volume  of  the  hlnnd  ii 

in  the  reasebj  for  hi  our  consideration  of  the  mechanical  meta- 
morphosis of  matter,  we  shall  be  led  lo  the  result,  that  tin- 
blood  has  a  constant  tendency  to  retain  its  original  volume,  SO  Ion-; 
the  whole  mechanism  is  not  disturbed.  Ileneo  if  solid  sub- 
stances arc  abstracted  from  the  blood  in  disease,  and  are  not  again 
replaced,  this  fluid  not  only  appears  watery,  in  consequence  of  its 
containing  lew  solid  constituents,  but  also  from  its  having  taken 
up  more  water  than  it  contains  in  the  normal  state,  In  such  coses 
the  quantity  of  water  is  notonly relatively,  but  absolutely  increased 
in  tin-  blood.  Even  in  the  beginning  of  most  distaacoy especially 
those  of  an   acute   character,  we  find  the  blood  more  watery  than 

•  nufcloud'*  Jtwru.     IKS.     II.  4,  &  381. 
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usual,  except  during  the  tSr*.r  ten  days  ol  typhus,  during  r) 
Bad  scarlatina  and  measles  in  theii  [list  Stages  ;    although  in 
quently  we  find  t!ic  serum  denser  and  richer  in  eoEd  OOCI 
than  the  nunnui  lluit,  if  at  all  events,  as  dense  run!  rich.     Hence, 
must  l>e  concluded  that,  immediately  after  the  primary  invasion 
certain  diseases,  the  blond-corpuscles  arc  destroyed  in  lar^r:  nura 
bcrs,  or  at  all  events  arc   not  renewed  in  sufficient  quantities,  and 
thst  their  products  of  metamorphosis  are  retained  for  some  U  > 
the  serum,  and  thus  increase  it*  solid  constituent-*,  or  at  all  c. 
balance  its  los«.     In  the  farther  course  nf  acute  dUejases  i  with  th? 
exception    nf  cholera),   the    solid  const  "f  Use   strum  are 

always  diminished,  and  ita  specific  ^nw  ity  fal  or  less  behv 

Ihl  normal  standard.     The  only  eta  le   occur 

tin-  ease  of  acute   articular   rheumatism,  orjra  pelftS,  and  p 
peritonitis  ;  in  llMM  diseases  there  is  an  extraordinary  diminuti 
of  the    blood-corpuscles,  so   that  the   whole  blood    assumes 
abnormally  watcr>-  appearance,  while  rlie  soruin  is  denser  and  con- 
tains more  solid  constituent*  than  in  tit?  normal  state. 

Tlinv  ;n  il. nunc  condition*    to    H  hicll  Wr  h*.  >•  ;>■, 

Bw  MBWt ftf  flTHnrrffl  and  hydrcrmiai  and  which  arc  consequences  i.t* 
severe  acute  diseases,  and  especially  of  such  as  arc  associated 
considerable  losses  of  the  juloee,  - ollSquatire  discharges,  or  : 
roughly  destroyed  nutrition.    The  ideas  which  ore  .  . . 

of  connecting  with  these  names  an •• 

We  arc  accustomed   to   a  the   form  of  disease   which  we 

name  chlorosis  with  both  these  states,  and  especially  with  ana 
But  if;  by  the  term  anxmia,  we  understand  an  ah  ition 

of  the  blood  and  of  its  solid  constituents,  chlorosis  JoeJ  not  fall 
within  the  conditions  of  anosmia ;  and  independently  of  pathological 
grounds,  the  chemical  composition  of  the  blood  i*  opposed  to 
view,  for  in  Ghlorodf,  neither  the  whole  volume  of  the  blood 
the  amount  of  solid  constituents  in  the  serum  is  diminished, 
only  the.  number  of  the  blood-corpuscles.  Ikcuucrcl  and  Rod 
have  recently  examined  the  scrum  with  much  care  in  . 
diseases,  and  have  found  that  the  serum  of  ohlorotie  pntirnta  prc- 
seats  a  perfectly  norma]  oonatttutioii*  If  plethora  actually  depended 
on  an  absolute  increase  of  the  blood  circulating  in  the  tcslv 
not  very  [infrequent  occurrence  of  plethora  in  chloro»ia  woul 
stand  opposed  to  our  attaching  identical  ideas  to  the  terms 
ohktrrjdfl  and  BlUBmifti  There  is  no  M'ictitifuailrr  accurate  proof 
thai  there  is  an  actual  diminution  of  the  whole  mass  of  the  Wood, 
•  Gas.  do  raiia.     N"o.  33  ut  90, 1M0. 
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no  such  conclusion  can  be  drawn  from  the  appearances  after 
death  |  hence,  if  a  tru  diminution  of  the  blood  doe*  not  u 
our  idea  of  antenna  would  entirely  coincide  with  that  of  hydremia  ; 
and  in  point  of  fact,  it  M  10  most  cases  mistaken  at  the  bed-sidc. 
and  confounded  with  hydncmia.  The  causes  of  hydrtemia,  that  is  to 
nay,  of  a  great  excess  of  wntrr  in  the  blood,  and  espccuJlv  m  the 
aerum,  are  sufficiently  iibvintix  from  the  preceding  oh*erTatioiMi 
Hydrnhnta, like  dropsy.i* only  the  consequence  of  an  abnormal  stale 
of  certain  orjjamt,  for  the  <  »ne  rttOManrily  follows  the  other,  each  being 
dependent  on  purely  physical  laws;  if  the  blood  becomes  more 
watery,  the  albumen  mnrc  rcidily  transude*  through  the  capillaries 
pi  thin  OT  that  organ,  especially  where  tlit*  motion  of  tin-  blood  i* 
aomewhat  impeded,  and  hence  the  frequency  of  cedemn  of  the  IV. 
if  albumen  passe*  away  with  tlie  urine,  the  blood  becomes  poorer 
in  solid  constituents,  and  the  serum  more  readily  tnniodfll  j  nenee, 
drop!}  is  a  constant  attendant  on  H right's  disease.  If,  however, 
dropsy  appear    sooner  than   hydncmia,  the  latter  must  he   the 

l  -sary  consequence  of  the  former,  if  abundant  transudations  of 
albumen  render  the  blood  more  watery,  without  this  condition 
I  (  ing  counteracted  by  a  sufficient,  renewal  of  nutriment  fn.ni 
without.  (C.  Schmidt.*) 

A  decided  and  absolute  diminution  of  ihe  water  in  the.  serum, 
and  in  the  blood  generally,  is  in  reality  only  observed  in  cholera  ; 
on  this  point  all  obMrTBTI  ennem' :  the  watery  character  of  llie 
dejections  in  cholera,  which  often  contain  only  from  03  to  0'5J  of 
solid  constituents,  afford  a  ready  explanation  of  this  peculiarity. 

In  addition  to  the  discuses  already  mentioned,  viz.,  acute: articular 
rheu  puerperal    peritonitis   and  er\M[X'las,   there  is  also  a 

diminution  of  the  water  in  the  serum,  although  only  a  relative  one, 
in  chronic  diseases  of  the  heart.  If,  however,  symptoms  of  dropsy 
bare  already  supervened,  we  always  find  that  the  serum  conUtm. 
an  abnormal  excess  of  water. 

Before  leaving  this  subject  we  must  remark,  that  in  addition  !■> 
the  proposition  that  the  water  of  the  blood  always  stands  in  an 
inverse  relation  to  the  blood-corpuscles,  wo  have  also  established 
aphorism,  thai  the  quantity  of  water  in  the  blood  is  always 
proportional  to  its  quantity  of  fibrin*  We  must,  however,  remark 
tl  .it  this  statement  must  not  be  taken  literally,  that  is  to  say,  in  a 
mathematical  sense,  for  we  are  unable  to  deduce  any  formula 
expressing  such  a  relation.  On  inslkulimr,  a  comparison  behveen 
the  most  accurate  analyses  which  we  possess,  we  just  as  often  find 

*  CharoctcnKtik  dor  Cholera.    &  116—  1 51. 
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a  great  augmentation  of  the   fibrin  ns  a  diminution  of  the  * 
constituents  u'*  tbt  blood  end  of  the  scrum,  u  .  .•.crare  often 

far  more  diminish*  the  fibrin  U  increased.     1!.  I  im- 

possible  to  refer  the  augmentation  of   the  fibrin   In  inflamtnr. 
in  it  direr  limiPBtWin  of  ibe  albumen,  thai  ia  to  »ay, 

to  explain  the  au„i  of   the  fibrin  by  a  too  early  mcU 

plums  of  the  albumen  into  this  substance,  as  some  Lave  attempted 
to  do.  All  that  we  are  ju-rtified  in  MMrtbig  It  Ait:  ir.  those 
physiologioel  and  paUiologinJ  ooncKtkMU  which  arc  accompanied 
D|   ;v  peeler  or  smaller  augmentation  of  the  fibrin,  ue  arc  in  the 

^   of  bimuUancously  obeeVTUIg  a  din  buti  10   of  the  coloured 
blood-corpuselcft,  and  a  greater  or  of  Uie  water 

of  tin*  Moodj  but  bj  "<>  means  UVSJTJ  Of  thai  of  I  iir  wnun  j  foe, 
bo  Like  an  example,  in  acute  articular  rheumatism,  a  disease  in 
irhich  the  tit»rin  if  often  tctj  mnch  inert  i  the  con- 

trary, the  quantity  of  water  in  the  blood  diminished,  rcU 
t'ie  i|uant.ity  nf  the  solid  constituents  of   the  serum  :    in  hydnrmia 
the.  (juantit)    nf  water  in   the  serum    is   extraordinarily  Increased, 
iridic  thfl  fibrin  scarcely  exceeds  the  normal  limits. 

We  now  proceed  to  the  consideration  of  the  ailumen,  of  whose 
occurrence  and  relation*  in  the  blood  we   have  already  treated 

yem  i.illy  (m  vol.  i..  |>.  3:. 

The  Amount  of  albumen  in  the  serum  generally  rises  and  fall* 
with  that  of  the  other  solid  runsutucnts  ;   unfortunately,  how. 
moat  in w  the  blood  are  limited  to  the  mere  o\ A 

tiiin    of  the    ""lid   residue  Of    the    serum,  so  thai  a       m  no 

means  of  detarmi  ai  ng  the  ratio  in  which  die  I  I  the  albumen 

stand  to  each  other:  indeed  no  true  conclusion  caw  be  drawn  from 
mott  analyew  of  morbid  blood  (pw  one  of  Soberer  and 

C  Schmidt},  not  merely  beea&M  the  mode  of  determining  the 
albumen  was  unsuitable,  but  also  l-<  0  paid  t«<>  little  afl 

tion  to,  or  were,  unublc  accurately  to  investigate,  the  relation  of 
the  EntereeQnlsx  fluid  to  the  blood  oe  la.  In  <*der  to  draw  a 
m  lentinV  conclusion  from  such  Investi gations,  it  is  by  no  meant 
sufficient  to  recognise  mi  absolute  or  a  relative  augmentation  or 
motion;  it  is  a  much  more  important  point,  to  determine 
specially  in  relation  to  which  constituents  of  the  blood  the 
albumen  has  been  increased  or  diminished ;  it  it  not  till  | 
hjghly  Important  relatione  are  followed  out.  i  i  d<  rail,  that  we  can 
arrive  at  any   inductive   conclusions   re  the   nature  d 

pathological  change*.     Such  a  general   study  of  the  quant  it. 
relations  of  the  albumen  In  diseased  blood,  is  the  means  by  winch 
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we  may  hope  to  attain  to  a  true  humoral  pathology;  for,  doubtless, 
all  the  metamorphoses  in  the  blood  proceed  from  the  albumen. 
We  nut    hear   in  mind   tfat  numcnins  eondir.uxw  by  wliici 

.M  it  y  nf  albumen   in  the   hit h x  1   may  OC  I  I   Qtfc]   be 

.  not  merely  by  augmentation  or  diminution  of  the  MTOm 

or  of  the  water,  but  nlsn  of  salts  or  extractive  matters,  by  ab*orp- 

i  of  albumen  from  the  other  juice*  or  it*  lOM  bj  exudations 
Of  ropiuus  excretions,  by  rich  mid  abundant  nutriment,  &c.  A 
glance  at  merely  those  analyse.1*  in  which  the  albumen  of  the  blood 
lias  been  actually  determined  by  a  £ood  method,  will  indicate  the 
db&ralttet  of  attempting  to  answer  such  questions. 

The  quantity  uf  albumen  In  venom  blood  Inorrance  ooniiderftbly 

during  digestion. 

F.  C.  Schmid  found  on  an  average  6'6SS  of  albumen  in  the 
scrum  from  the  jugular  veins  of  horses  which  had  been  starved 
for  a  Ion:;  time  before  they  were  Willed;  while  in  corresponding 
serum,  when  the  miiriuU  had  been  led  shortly  before  their  death, 
he  found  «J*08J» 

Than  >  Ian  albumen  contained  in  arterial  than  in  venous 
blood,  as  was  ditCOWed  long  ago  by  F.  Simon.  In  the  scrum  of 
the  venn'.s  blond  of  the  horse  I  found  I  1*480$)  and  in  that  of  the 
aitenal  blond  'C'l'fj  of  albumen.  In  the  residue  of  the  serum  of 
the  venous  blood  there  were,  however,  IV3  part*  of  extractive 
matt,  i  and  salt*  to  100  of  albumen  ;  while  in  that  of  the  arterial 
blood  there  were  157  PBrts  of  extractive  matters  to  MM)  of 
albumen* 

The  acnim  of  portal  blood  is  regarded  as  poorer  in  albumen 
than  that  of  the  jugular  veins;  Schmid  found  on  an  average  6#l9g 
of  albumen  in  this  serum  when  obtained  from  fatting  horaetj  and 
fi ■  7  1  ri  whni  they  had  been  well  fed;  in  horses  which  had  been  fed 
from  9  (0  1"  hours  previously  to  their  being  killed,  I  found  from 
6*015  to  6*807-1  of  albunu-n.  In  the  solid  residue  of  the  portal 
serum  I  found  that  the  albumen  Hood  to  the  other  constituents  in 
the  ratio  of  100  to  82'ft,  the  home  having  been  killed  live  hours 
aftrr  feed 

The  albumen  in  the  scrum  of  the  hc/iaiic  venous  blood  of  hordes 
which  were  killed  from  5  to  10  hours  after  feeding  only  varied 
between  10*49?  and  WJQ&\  \  hence  theeenun  of  the  blood  of  the 
hepatic  reins  la  far  ricliflr  in  albumen  than  that  of  t.he  porta]  or 
jugular  reins ;  but  if  W€  compare  the  other  solid  constituents  of 
till  lantni  with  the  albumen]  wc  find  n  diminution  of  the  albumen 
in  the  serum  of   the  bepetk  veins,  as  contracted  with    that    of 
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the  portal  vein  ;  for  while  I  found  the  ratio  of  the  albumen  to  the 
other  solid  constituent*  to  be  100  to  22'5  in  the  serum  of  the 
portal  blood,  it  wo*  as  100  to  38-4  in  that  of  the  hepatic  venae* 

blood.      Tluil    tire    albumen     in    the    hlood   of    tlie   lit-]Xtli< 

I  merely  rulati\tly.  but  nW)  absolutely  diminished,  is  niort- 
orcr  obvious  from  the  composition  of  the  collective  blood  s  in  the 
portal  blood  we  find  far  more  serum  than  in  the  blood  of  the 
hepatic  veins;  *o  that  on  an  average  I  found  dial  rhc  albumen  of 
the  portal  blood  was  La  dial  of  hepatic  >cnous  blood  in  the  ratio 
of  3  :  2. 

When  the  intcrccllul.tr  fluid  of  lOOO  pnrts  of  portal  blood 
I  04*458  part*  of  albumen,  16*5M  part*  van  fomi  in 
mi  rri'i'lluliir  fluid  of  an  equal  portion  of  hepatic  venous  blood; 
bonce  the  albumen  in  the  two  intercellular  fluids  was  in  the  ratio 
of  100 1  9M  |  b  another  case  the  ratio  was  as  29-606  i  10-806,  or 
ax  100  :  66"9;  and  in  a  third  case  (lu  hour*  after  feeding)  u 
i  ,:IQ  :  32--147,  or  n*  100  :  73'1.  Hence,  from  these  numbers,  we 
cannot  entertain  a  doubt  thai  on  an  average  30'2g  of  the  albumen 
conveyed  to  the  liver  b  converted  in  to  other  sub- 

stances, and  U  probably  for  the  moat  part  applied  to  the  formation 
of  cells* 

Tlic  reason  why  Simon*  found  so  few  bloiKl-eurpuscIrs  in  the 
blood  of  the  hepatic  veins,  is  entirely  dependent  on  the  analytical 
method  which  he  employed. 

Tl  .    amount  of  albumen  has  been  found  to  be  diminished  in 
in-  fallowing  tfifmiy;  in  simple  ephemeral  and  remittent  f» 
(oily  sii-iit.  htA)i  iii  lenn  inflMomatiooay  in  the  later 

Stage  ot   typhus  llitcqncrel  and  livelier),  in  scurvy  (nhcrcaa  is 

vn  liy  Andral  and  (Juvanvt.  Herqui-rel  and  Ko<lu-r.  and  Favre,t 
it  [■  considerably  I II  »i ;n  [•. I ,im!  i .  |n  mal;iri:i  (SatvagltoH  and  (JnziiJ), 
in  puerperal  fever  (Schcrcrf),  in  dysentery  (Leonard  anil  Policy,)) 
and  C.  Schmidt),  in  Bright'a  disease,  and  in  dropsy  from  various 

Ufa  Awagm  (as  was  asserted  by  the  older  observe™,  and  area- 
rat.-U  demonstrated  by  C.  Schmidt).  The  quantity  of  albumen  in 
the  scrum  has  been  found  to  be  increased  in  intermittent  levin* 
(Ikcqucrcl  and  Uodicr),  after  drastic  punr>tivcs3  and  in  cholera  (C. 
Schmidt). 
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I.ittic  importance  has  generally  been  attached  to  the  quantify 
of  fat  in  the  scrum,  and  we  possess  very  little  positive  knowledge 
regarding  the  quantitative  relations  of  this  *nhelU0C  in  different 
physiological  and  pathologiea]  enmlitiuiis.  In  most  cases  in  which 
a  determination  of  the  fat  IttS  been  attempted^  thil  <Ict vriiiiiiatiun 
has  bad  r.h  «D<M  U>ti»  blood  collectively,  K  that  we  have  oora- 
pamtiwlv  lit  U  information  regarding  it*  distribution  between  the 
blood-cell*  and  the  acrnm* 

It  appears  from  the  experiment*  of  Simon,  Nassc,  ficcqucrcl. 
and  others,  l hut  in  normal  blood-acrum  the  fat  ranges  from  0"2  to 
2'22£  of  the  solid  residue. 

For  furtluT  information  regarding  the  quantity  of  fat  contained 
in  the  blood  generally,  we  musl  refer  Lo  vol.  i.,  p.  210. 

Aliin.ii-'u  it  would  appear  from  the  experiments  of  Bousstngault, 
to  which  vo  have  already  referred,  that  the  us©  of  fat  (taken  a« 
food)  doe*  not  induce  any  augmentation  nf  UN  fnt  in  the  blood, 
yet  nutrition  in  nut  without  influence  DO  tfail  COindtaeat  of  the 
circulating  fluid;  for  during  the  progress  of  the  digestive  process, 
not  only  have  tlie  ohylg  Mid  the  portal  blood  In-en  found  nchor  in 
fat.  but  ti:in  times  also  the  serum  of  the  blood  generally  has  been 
actually  obwved  to  bo  rendered  turbid  by  the  presence  of  this 
Btlbetance  (ThorD80n*)<  Schmid,  moreover,  found  that  the  scrum 
of  horses  that  hnd  been  recently  fed  contained  almost  twice  as 
much  fat  as  that  of  horses  which  hftd  been  kept  fasting. 

A  horse  on  which  I  was  experimenting  was  fed  for  three  days 
entirely  on  starch-bulls.  Immediately  before  and  after  this  course 
of  diet  1  abstracted  and  analysed  the  blood  from  the  carotid  artery 
and  the  jugular  vtin.  The  result  of  this  investigation,  in  reference 
lo  the  amount  of  far,  will  probably  lie  best  shuwn  by  the  following 
tabular  arrangement. 


Tin-  quantity  of  fnl 


(  I  -t 


S.  r.i::i 


(From  the  carotid  arlcry 
rn.iiu  itit-  jui'iiLii  \ciii. 

iKrnm  Iho  rnrnhri  arlnry 
i  ran  chs  jogidaf  rein 


lk-fore  this  Aim!. 

1-990 

*  *7» 
2*!iM 


After  tlila  food. 
L-iMM 

i  m 

:•  no 


Tliis  experiment  throws  li-hl  not  merely  on  the  constant 
difference  between  arterial  and  venous  blood,  but  also  on  the 
influence  of  an  imperftd  a  itrltian — as  that  of  an  exclusive  starch- 
dict — on  the  diminution  of  the  fat  in  the  blood.    The  number 

•  Tin!.  Jluif.     3rd  BttfO,  Vol.  2C,  pp.  3*3  and  IUi. 
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representing  th©  amount  of  fat  >  I   in  the  venoo*  clot  af 

t!ir  bh  of  the  itarebj  may  perhaps  be  tnflocno  o  error  of 

observation. 

Tin     blood  of  women   is,  according  to   Becqucrcl,  generally 
trncwliat  richer  In  f;it  than  that  of  men. 

Tlie  wruni  of  arterial  blood  r  ir,r:n:is  lex*  fat  than  that  of 
rrntxu  blood :  in  this  raped  WJ  KOBUlta  Ooiftcilia  will)  those  of 
Sinon;  in  the  arterial  serum  of  a  horse  I  found  0'2G4|  of  fat, 
Srbk  J  ■»;■  of  the  solid  r<  file  in  the  venoos 

scrum  I  (bond  D*99Sf,  or  2***^-13  of  the  solid  raid-io.  la  the 
serum /rum  Q  bb6w  of  starves!  Bcbmid  rVunilthat 

t.  1  ;i.  <v<  ;;  (orO"98  due),  while  ia 

kortee  that  had    been  well  fed  it  amounted  toO"13J  (or  V\4%  of 
did  residue). 

T  ■  >'  diHVrenre  hrtac-rn  the  results  of  my  experiments 
those  of  Schinid  may  appear  striking  ;  I  must,  however,  rcrnarl 
tlint  the  blood  of  the  horse  whoso  arterial  and  fBDOOB  blood  WOTtt 
examined  before  and  after  the  three  days'  exclusive  feeding  on 
-rue)  ,  contained  more  fat.  than  that  of  an)  other  liorsc  I  ever  met 
with;  this  also  throws   some   light  upon  the  number*  (quoted 

text  ptngrtph]  which  1  obtained  in  1  comparative  detcrmina- 

lion  «>f  Tin-  tut  in  t'iO  portul  and  the  hepatk  venous  blood,  and 
vbiah  in  singularly  una!]*  although  these  kinds  of  blood  usually 
contain  more  fat  thai)  ordinary  arterial  Of  I  iloodL  Thi  blood* 

cell*  of  this  horse  did  not  contain    1  ponding  augmentation 

of  fat  (u  ma]  !i-  seen  from  the  pi  tod  numbers),  so 

the  great  abandonee  of  fat  which  WM   presented   both  by  the 
venous  and  arterial  blood  of  this  horse  was  rntireljr  limited  to  1 
BCTum.     I  do  not  find   it  recorded   in    my  note- book  that  the 
aerum  was  turbid,  or  that  fat-globules  were  perceived  under  i!< 
microscope- 
Tin'  vTiim  of portal  Mood  is,  according  to  Sennits  and  SSi 
far  richer  in  fat  than  that  of  jugular   VCSIOOS  bloodl  in    the   portal 
tteruni  of  fating  huntcs,  81  hraid  found  on  an  average  0*10*  of  fat  («r 
l'.*»»)(  of  the  solid  rcaidue}>  and  in  that  of  well-fed  horse*  0*21$ 
(or  £40g  of  tlif  solid  residue) ;   1  found  on  an  average  U*28«3£  of 
:iv;   ol  the   BbBd  residue)   in  the  portal  serum  of  horses 
been  fed  from  r»  to  10  hours  previously* 
Tha  Benin  of  the  blood  a/Me  hepatic  wis*  contain*  far  Ic*s  fat 
than  that  oftfcfl  portal  blood,  but  far  more  than  that  of  the  jugular 
VernOj  on  en  I    found  it  to  contain  (r-2f98|  of  tat,  or 

:  the  solid  residue. 


; 
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It  is  scarcely  necessary  to  remark,  thnt  on  instituting  a  com- 
parison of  the  whole  blood  (scrum  4-  blood-eell*  4-  fibrin),  thfl 
dtfleienoe  arhfcli  them  two  kinds  of  blood  present  in  their  amount 
of  fat  is  far  more  obvious,  because  portal  blood  contains  &  pre- 
ponderating quantity  of  si  rum,  mid  tbc  hq.uttic  vanOOfl  blood 
a  comparative!]  rauil  q  nnitity.  Tbe  numbers  rcpretcnting  the 
relative  amounts  of  fai  arc  ^iven  in  p.  Ss. 

The  moat  careful  ii  •<  -Mi imIious  regarding  tlic  quantity  of  fat 
contained  in  the  serum  in  different  diseases  hove  been  instituted 
by  Itecquercl  and  Rodicr ;  from  their  researches  it  follows,  that 
almost  from  the  beginning  of  every  acute  disease  there  \x  an 
augnu  .,i..ii'.jii  n(  the  rati  in  ii"-  bloodj  fiiid  especially  of  tba 
oholoatenn.  In  chronic,  diseases  the  fats  and  principally  the. 
cholestcrin  are  especially  increased  in  hepatic  arlcctions,  us,  for 
lliai  inee,    icterus  and  cirrhosis,  as  well   a*  in  Bright'*  disease, 

LuIr'IcuIom*.  air  id  cholera. 

In  the  blood  of  animal*  the  quantity  of  fat   appears  to  be  very 

aMc  under  apparently  similar  relations;  at  all  averrta,  one  and 

the  same  observer  (a«,  for  instance,  Nusse)  has  found  very  different 
quantities  of  fat  In  the  blood  of  the  same  species  of  animal*.  Thia 
i  baa  been  already  noticed  in  vol  i-.  p. 249. 

Name*  found  the  smallest  qunntity  of  fat  in  the  blood  of  goats 
and  theep,  rather  more  In  that  of  hon.es,  and  still  more  in  that  of 
dogs:  the  blood  of  the  pig,  however,  contained  no  more  than  that 
of  die  dog.  While  the  blood  of  puppies  contained  more  fat  than 
that  of  adult  dogs,  the  blood  of  calves,  on  the  other  hand,  con- 
tained leas  hi  than  that  of  oxen. 

Few  chemists  have  extended  their  inquiries  to  the  duterminu- 
!  on  of  the  quantify  of  tin'  trinu-itrr  mattm  contained  in  tbe 
serum;  at  all  events*  they  arc  always  determined  in  aasociation 
with  the  salts;  the  number  representing  them  might  certainly  be 
calculated  from  manj  Qflftlyses,  if  we  did  not  fen r,  on  the  one  hand, 
by  including  tin*  loss  incurred  in  the  entire  process,  to  obtain  too 

i  a  number,  or  on  the  other  hand]  by  imperfect  'trying,  to  get 
by  far  too  low  .t  number.  But  even  when  the  quantity  of  the 
extractive  matters  ha*  been  directly  determined,  I  rind  from  my 
own  investigations,  and  those  of  others,  that  their  number  U)  liable 
to  great  fluctuations,  ranging  from  0'25  to  042^.     When  wc  coo- 

;  liow  many  things  are  vaguely  included  in  extractive  matters, 
and  how  these  latter  arc  augmented  by  the  products  both  of  pro- 
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greaaive  and  rcprcsMvc  mcUmoTphoVis,  wc  need  no  longer  wonder 
at  these-  fluctuation i. 

Nmsc  lias  found  DOM  ?r  tractive  matttrr  in  the  blood  of  fAi/- 
drm  and  young  amarnh  than  in  that  of  the  adult  *pccir* ;  the 
largest  quantity  was  found   in  human   blood,  mtbi  .  that  of 

humca,  and  a  much  smaller  amount  In  that  of  oxen* 

From  the  djMfl  vhloa  I  have  node  «Wb  horsed  blood, 

I  have  been  led  to  the  CODClmlOfl  thftt  more  -vlraclivc  matt. 
contained  in  arterltl  loan  In  penonv  blood]  while  the  eoHd  cnnsii- 
taenia  of  venous  scrum  contained  on  an  average  3*61 7?  of  extrac- 
ii\i-  m:ii tore,  those  of  the  arterial  serum  contained  5*874   ■ 

Ti     aaroao  of  portal  Hood  oontaxni  mow  extractive  matters 
ijra  iltti-i miiKil  ;(>  fnc  from  salts.  l»\  tin-  ittcinei  ition  oi 
etl  extract  freed  from  fot  by  water,  and  of  the  alcoholic 
aqueous    extract*)  than  that  of  tfan    jqgnlar  venous   blood;  die 
i  nf  the  blood  of  the  hrpatie  ewtf  contains,  however,  the 
largest   quantity    of    extractive    matters.       In    hnrsca  which 
been  fed  (from  5  to  10  hours)  prerioasly,  I  found  on  an  average 
7'41-f  ofl  extractive  matters    free  from  Satta    in  rhc  solid  resid.i 

flu-  lenun  of  the  porta)  blood,  and  a  larger,  quantity,  namely,  iui 
when  the  animals  had  fasted  for  21  hours  :  but  from  the  blood  of* the 
hepatic  veins  I  oonatantly  found  more  than  18$.  (from  18*1  to  I  - 

Amongst  the  diseases  in  which  the  extractive  matters  arc  iiv- 
crcascd,  wo  may  especially  notice  puerperal  rover  (Srhcrcr]  and 
scurvy. 

For  Ihi  '|  utntitative  determination  of  the  #alU  contained  in  the 
scrum,  It  is  above  all   things   neceaanrj  that  we  should  act-uratrh 
know  the   mtio    in    which   the    number   representing   the    mineral 
substances  obtained  bj    iftfl  ■■■  ration  stand*  to  the  number  rt'j 
semtin^  the  vii,  ulii-li  exist   preformed  in  the  blood,  and  the 

in:iiiiiri    in  uhirh  ti  c  a i a  1  It.i.r.  of  tfac  Wlfa  -or  grouped  ifl  the 

fresh   scrum;  we  know,  however,  from  what  i    previously 

stated,  that  wc  too  often  find  grcut  differences  in  the  constitution 
of  the  ash,  which  depend  upon  the  methods  we  may  haw  adopted 
(br  the  carbonisation  and  incineration  of  animal  substance*.  Hence 
it  follow!  tliat.  imlw  [thsttnding  the  careful  labour  which  so  many 
inipiii  ilf\-.it.-il  to   tin-  determination   of  the  saline  cOiuti* 

tunas  of  the  blood,  the  results  in  question  protent  little  uniform 
or,  at   nil   aventSj  arc   of  such  a  character  as  to  preclude   us  from 
basing  Hny  conclusions  on  them. 

From  tin  best  el  would  seem  that  the  ash  of  the 

is  composed  much  in  the  following  manner: 
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The  serum  of  men**  blood,  contain*  generally  rather  a  larger 
amount  of  salts  than  that  of  women's  blood  ;  the  former  containing 
on  an  average  8**$,  and  trie  latter  B'H  ;  but  tbe  limits  totween 

h  bid)  tin-  a: mi  of  salt*  in  tho  scrum  of  both  mos  in  the  normal 

Mate  may  fluctuate  *W  tolerably  extensive. 

According  to  Nossc  and  Poggialo*,  there  is  a  larger  amount  of 
salt*  in  the  serum  of  ndult  men  and  animals,  than  in  that  of 
cWldreil  and  young  animals. 

It  would  appear  from  the  investigation*  of  Na»c  and  Poggitlej 
that  there  is  no  connexion  between  the  saline  constituents  in  the 
blood  of  a  animal,  and  the  nature  of  its  food  ;  according  to  these 
chemists,  the  blood  of  cats,  gnats,  sheep,  and  calves,  contain*  the 
most  salts,  then  follow*  the  blood  of  birds,  and  then  that  of  BWO 
sod  SD  inc  ;  whilst  the  blood  of  dogs  and  rabbits  contains  the  least. 

Nasse  found  most  alkaline  phoaphatcs  in  the  blood- nab  of  swine, 
geese,  and  hens,  and  least  in  that  of  goats  and  sheep ;  he  found 
most  sulphate  of  soda  in  that,  of  sheep,  and  least  in  that  of  hens 
and  geese ;  most  alkaline  CtfrvOlMlfol  in  that  of  U1CCA  ULQ  IttSl  in 
that  of  gecscand  hens;  and  most  alkaline  chlorides  in  that  of  goat* 
iiini  hens,  and  least  in  that  of  rabbits. 

Moreover,  the  serum  of  the  blood  of  different  n>m>h  contains 
different  quantities  of  salts  ;  from  mj  ovm  investigations  and  Aon 
of  Xa&sc,  it  appears  thut  arterial  scrum  contains  rather  more  salts 
than  venous  scrum.  Schultz,  Simon,  and  Schmid,  found  far  more 
Wilts  in  the  blood  of  tbe  portal  than  in  that  of  the  jugular  v.  in. 
(Sehmid  found  at.  least  half  as  imich  :i;.'ain.)  Moreover,  the  hcrnni 
of  portal  blnod  OOntaiOS  for  mom  salts  than  that  of  hepatic 
venous  blood  ;  in  horses  we  find  on  an  average  0'850J  (or  10J  of 
the  solid  residua)  in  the  former,  and  only  0725H  (or7J  of  the  I 
residue)  in  the  latter.  If  to  this  wo  add  that  there  is  far  less 
serum  in  the  blood  of  the  hepatic  veins  than  in  thfit  of  i  lie  jxirtal 
vein,  it  ia  obvious  that  the  blood  of  the  latter  is  far  richer  in  salts 
than  thut  of  the  former. 

Jiy  the  prolonged  OH  of  food  rich  in  common  salt,   the  blood 
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becomes  richer  in  saline  constituents,  and  especially  in  chloride  of 
•odium.     (Poggtale  and  Plouviex.*) 

Zunroermannt  lias  found  in  five  experiments  made  on  men, 
km!  one  obserration  on  a  horse,  that  there  is  always  a  larger 
quantity  of  soluble  salts  in  the  last  portion  of  thr  Mood  of  une  and 
the  ontff  xcncwcAion,  than  in  the  first  portion  ;  and  tliot  this 
augmentation  ii  due  to  the  alkaline  chlorides  tl*  other  salU 

i»ed. 

In  <tisecs«t  the  alkaline  salt*  of  the  blood  undergo  considerable 
fluctuation*  ;  but  on  this  point  moat  of  the  Mood-arudyxes  hitherto 
made  are  very  imperfect;  this  much  only  is  certain,  thkt  in  *c 
iiislAiiiioatkma  those  salts  are  very  much  diminished,  and  that 
t!  |  m  ->u;  exanthemata  and  in  tvphus  they  are  very  much  increased. 
Moreover,  0,  Schmidt  has  especially  noticed  that  there  is  a  oon- 
y'uU  rahJr  diminution  of  the  soluble  salts  in  the  BCItun  of  cbolafl 
blood,  and  an  augmentation  in  dysentery,  Bright's  disease,  and  all 
kinds  of  dropsy  and  hydncnis.  Finally,  it  hftft  been  found  by 
Leonard  and  FolJey,  as  well  as  by  B  and  Goastj    that  the 

salts  are  often  increasvd  to  twfec  their  -i  mal  quantity  ho  several 
t»ic  diseases,  namely,  dysentery,  malaria,  the  malignant  forms 
I  fever,  scurvy,  &c. 

It  would  he  highly  important  lo  know  the  amount  of  getti 
contained  in  the  blood  in  different  phyirl  and  pathological 

conditions;  Indeed  we  hold  tint  it  i%  Irani  this  point  that  » 
rational  iiivcatnratinii  of  the  blood  should  commence^  if  \w  uiOi  to 
take  a  philosophical  view  of  its  general  I  i- 

Ofa  TO  think   we  con   draw    from    blond  analyses. 

n»ere conjectural  *u  Lu  i  el .  not  tested  bj 

neonate  determination  of  the  gases  contained  in  the  blood.     Any 

QM  darffOlU  of   inv.itutuii;   a   i;ihh1  analysis  of  (he  blood*  1 
rail  lo  find  the  means  of  determining  quantitatively  the  gases  cf 
the  blood  in  different  diseases;    if  such  an  analysis  t>  . ,  it 

U,  ut  all  sraitHj  not  impracticablf  -   physicians  adhere  to 

vhiA  u  now  regarded  the   "rational  treatment/1    and 
altogether  fron:  prose  ibing  action.     At  present  we  I 

certain  knowledge  on  tho  subject,  beyond  thfl  re-nlts  quoted  in 
page  191,  for  vbich  »'e  era  chiefly  iudobtod  to  Magnoa. 

We  have  still  to  notice  some  of  the  more  anoommox  c  nutitmsuta 
of  tlic  blood, or   n  :cai  iii  mere  traces.     Wfi   have  already 

i      itioned  that  tuj/ar  ia  nn  integral  constituent  of  the  scrum. 
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the  blood  Of  oieri,  C.  Schmidt  found  from  0*0069  p.m.  to  0*0074 
p.m.  of  fermentable  sugar  ;  in  the  blood  of  a  dog  0"01  j  p.m. ;  and 
it  of  |  0*10*00]  p.m.  In  the  serum  of  portal  blood,  in  the 
few  ease*  in  which  1  obtained  enough  to  enable  DB*tD  detect  smrar,  I 
id  ft. mi  0-0036,  to  0-0064  p.m.,  and  in  I  hi-  blood  of  the  hepafte 
vcina,  from  00-U  to  0*059  p.m,  ;    in  tin:  Uood  of  diabetic  patients, 

vrhcrc  its  existence  had  often  been  demonstrated,  I  never  could  find 
uior*'  ten  0017  p.m.  of  ragar. 

Wc  have  already  BOdoed  (h  VOL  i-.page  217)  the  quantities  in 
which,  m  Ui  (iarrod,  M/ir//riV  occur*  in  normal  and  morbid 

blood. 

Theamountofurrrtint.hr  blood  ;>:■-.  m>i  fel  been  quantitative  1\ 
determined;  if.  hwcivr,  .^  h»*  itcrn  maintained!  urea  en  bo 
detected  in  four  ounces  of  healthy  blood  see  vol.  i.,  iiage  lfij)  its 
quantity  could  certainly  be  cosily  determined  in  morbid  blood  ;  but 
this  is  no/  the  0 

M  was(  tinst  discovered  by  Ilcuncbor^  in  the  blood  of  hens, 
and  wm  determined  quantitatively  by  Millon    (we  vol.  i.,  p.  427). 

We  hare  already  (in  vol.  L  page  453),  alluded  to  tbe  occur- 
rence of  carbonate  of  ammonia  in  morbid  blood;  its  quantitative 
determination  is  impracticable.  We  would  merely  add  that  it  has 
recently  been  ftlso  found  in  the  blood  of  cholera  patients  both  bv 
C.  Schmidt  and  by  myself  While  I  could  detacturea  in  the  blood 
of  audi  cholera  patient  .imbed  before  1  In*  occurrence  of  the 

group  of  symptoms  to  which  wc  apply  the  term  urtciuia,  1   ulnars 
ml  the  blood  ummoitiacal,  and  the  ^aslnc  mucous  n  cm  bran  c.  in 
e  dead  body  fttrongtv  alkaline  ns  loon  n«  tlie  cerebral  lyrnptoma 

iliar  to  ummia  had  once  let  In.     Moreovei .  from  the  analogous 
rinenta  which  1  have  instituted  with  tin-  Mood  in   Bright?* 

nse  and  scarlatina,  1  might  have  been  led  t  i  tin-  conoluaionp 
that  ir  is  not  the  [>re  i  i  re  of  uiva,  but  of  ammoi.in,  in  the  blond. 
ii im  the  symptoms  of  •n/rinia  j  this  \iew  is  further 
supported  by  the  experiments  of  Bernard  and  Barrcswil,*  who 
observed  that  the  deleterious  consequences  of  extirpation  of  the 
kidney*  did  not  ensue  in  the  dog*  on  which  they  operated,  until 
the  gastric  juice  was  iterated  with  an  alkaline  reaction. 

I  have  just  become  acquainted  with  the  iiitcrcEstiiigex]x;iimcut't 

of    StanniuAf  who  found  that  after  extirpation  of  the   kidn 

and  even  alter  the  simultaneous  injection  of  urea,  urea  ilaetf  could 

r  be  found  in  the  secretion*,  or,  at  sill  remits,  in  the  gastric  or 

intestinal  juice  or  in   the  bile,  but  was  detected   in  the  sera- 
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neon*  CJLluhfiftll    in  the   abdominal  cavity;   but  *fi 
death   of  the  animals,  the  gastric  juice,  bile,  and  all  the  other 
I  found   tu   be  6UMKIfl!y  rich  in  ammoniac*!  salt*. 
Htannius  has  thu*  add»  most   certain   proof    that,   at  lit 

events,  tlie  phOBOOMni  oi  uraemia  cannot  be  dependent  on  the 
mere  retention  of  urea.  Stannius  moreover,  totally  denies  tee 
possibility  of  the  transmission  of  urea  into  the  gaatric  juice;  vlu> 
I  agree  with  Mardw  i!.*  and  feel  convinced  tlir*t  I  hucasccrtaiind, 
bejrood  doubt,  tin.  presence  of  this  substance  b  it!,  i  i  rl»e  coutots 
of  the  stomach  and  in  the  Yomittt  of  n  do;  whose  kidi*yi 

I, a.]  been  extirpated. 

The  bitt-pupnentj  biliary  aritli,  unci  abnormal  jtiymrn!*  which  in? 
lometimcs  found  in   morbid  blood,  ban  4i»«k 

determined. 

fl  D    i  Ir.-ady  endeavoured,  in  the  above  remarks,  to  review 

the  quantitative  rail  A  the  oonadtuMtt   "I"  i!  a  blood  undo* 

their  various  external  and  internal  OOttdtliOMp  Bod  considered  die 
increase  and  dft  Bout  of  each  iudividiud  I  tl  |>art  as  far  u 

iln   AWC--W.  i  .imi  .-.  lithcrto  made  allowed  of  the  prosecution  of  soeh 
an  inqslry,  (Ml  bring  the  0h'y  method  hy  »1  oh  VI  oculd  hope  to 
arrive  at  a  more  thorough  buigbt  into  the  metam 
blood,    and   of  animal    matter  generally.     It   is   obvioia  that  we 
cannot  hope  to  arrive  at  amy  definite   conclusions   rcg 
subject  in  its  gem  t   I  I  -  -i'  igs,  until  \»c  buve  sufficiently  cxi 
its  individual  feature**  under  ill  their  different  relation*.     Indeed, 

the  meinmorplinHiH  of  matter  in  the  blood  la  Mltireh  :ved  La 

the  did'eivtit  relationi  into  ffhkh  in-  of  tin*  blood  an 

brought  under  different  conditions  either  in  rc<t|>cct  to  thcif 
quantity  or  quality.  We  Dare,  therefore,  regarded  it  as  more 
retionaJ  ind  more  favourable  to  the  caw  of  orionce, to  begin  our 

representation  of   the    constitution    of    ! v.dthy  -mil    -no. bid    bl»*MJ, 
according  to  the  views  laid  down  in  p.  6,  with  n  notice  of  its  I 
tucnt* — that   is     to   say,   to    consider    the    blood    aceorrlin!* 
cktmieal  cateijvric*.     In  the  meantime,  we  would  hope  that  a  sh 
exposition  of  the  results  of  the  analyses  of  tbe  blond,  which  ha 
been  conducted  with  reference  both  to  physiology  and  pathology. 
may  alike   tend   to  t)  r<»w   lij*ht   upon   the  subject,  and  to 

tloddate  many  physiological  and  pathological  processes.  Risking 
the  charge  of  repetition,  we  hum  purpose 

a  short  notice  of  the  difference*  in  the  constitution  of  the  M  red 
in   different  physiological   and  pathological  processes,  by  which 
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method  wc  hope   at   once  to  conform  to  the  onUxurrj  mode  of 

treating  the  subject,  and  to  satisfy  tho  requirement*  of  tiic  practical 

physi<  ;.mi. 

In  the  first  place,  the  coinpnMtm.i  of  i  m i-  1  >1* h k!  varies  in  the  dif- 
ferent arxt a.  The  Mood  of  women  18  generally  of  21  NBMWllVt  tighter 
red  colour  thnn  thnt  of  men ;  itifl  IpeoofietUy  lighter, and tvota 
leas  intense  odour  of  sweat  when  treated  with  sulphuric  acid  (Barruel 
am]  C.  SabmUt}  ;  it  iho  contains  more  water,  hotli  in  the*  hnmnn 
subject  and  in  animal*.  The  number  of  the  blood-corpuscles  i*  >" 
r  •  but  there  is  1:0  perceptible  deference  in  I  boquantitj 
of  fibrin  in  the  blood  of  the  two  sexes  :  hence  the  soru1110fcoa5ul.it.  rj 
women's  blond  preponderate*  "ver  the  dot  or  the  blood. cells  more 
Utttt  lliat  of  men's  blood-  The  serum  of  tiie  blood  in  the  two 
SCJCCS  differs  less  than  the  whole  blood.  although  it  generally 
appears  to  have  a  somen  hat  lower  specific  gravity,  and,  con  c 
quenr.lv,  oontabii  more  water.  As  the  siT-im  preponderate!  In 
women  a  blood*  il  general!)  contains  more  albumen  than  that  of 
men.  u  i  i(  1.  isrichei  in  cruor.  A  similar  relation  exist*  in  refcrenco 
to  moat  other  constituents  of  the  m  rum.  as,  fur  in&timce,  the 
fats  and  extractive  matter*;  but  this  i*  nor.  thec&M  with  the  valts. 
If  we  compare  tin*  scrum  nf  nude  with  I  hat  of  female  him  id,  we 
find  a  larger  quantity  of  .valts  in  tbc  Winer  ;  if,  OH  the  other  hand, 
the  collective  blood  of  the  sexes  be  compared,  wc  find  most 
voluble  salts  in  that  of  women. 

Vre'jnuncy  appear*  to  exert  the  following  action  on  the  blood 
of  women  ;  it  \\  generally  darker  at  this  tlian  at  other  peiiods;  it-n 
specific  gravity  sinks  in  consequence  of  it-v  becoming  richer  in  water 
ami  .  ably  poorer  In  coloured  blood  eorput-clcs;  the  fibrin  i* 

nlaru.'lv   Increased,  which  generally  causes  the  blood,  in  coagu- 

lntin&  to  form  a  very  small  »h>(  With  often  ft  au|>ertichd  stratum  of 

fibrin.  The  amount  of  albumen  in  the  scrum  ia  also  diminished. 
Wo  have  no  OSrtain  data  regarding  the  fats  and  salts, 

'flu-  blood  of  rfni'ii-rii,  and  especially  of  new-born  infanta,  i* 
distinguished  b]  a  greater  abundance  of  solid  conjUtoenttj  more 
especially  «»f  blood-corpuscle*  and  iron,  while  it  is  pooxei  in  fibrin. 
It  oontoinij  however,  nearly  the  same  quantities  of  fat  r.ud  albumen 
as  in  adult  life,  nnd  a  much  larger  proportion  of  extractive  matters, 
arid  less  raits. 

In  tidntiiiid  lift;  and    ill   the  female    m   after   the   nasalion    0/ 

mm#trwtion%  the  blood  becomes  poorer  in  corpuvlts  ;  the  serum 
also  loses  some  of  its  rolid  constituents ;  but  the  cliolestOrto 
UppetJI  to  be  somewhat  increased. 
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On  comparing  the  cotnpusiliwi  of  Use  blood  of  the  ililTerrnt 
vrriebnrta,  wc  find  in  the  first  place,  thai  amongst  tuammati*  the 
omnivora  exhibit  the  greatest  number  of  corpuscle*,  mid  heace, 
also,   tite  Urgent    quantity   of  iron  and  of  aolol  tpbatet, 

Fibrin  also  occur*  in  larger  quantities  here  than  in  tl 
animals  of  other  dietetic  habita.  The  solid  constituents  of  the 
alto  propondcratc  in  the  blood  of  tbese  animals    The  aerura  of  tat 
omnivora  contains  leu  salts  than  that  of  many  other  mammalia. 

TTse  blood  of  the  carnivora  generally  contain*  nearly  as  nunr 
blood-cells  as  that  of  the  oumivora;  there  i*  las  fibrin  but  more 
fst  in  the  blood  of  these  animals  than  in  that  of  the  hcrbirora. 
The  quantitative  relations  of  the  constituents  of  the  blood  vary  con- 
siderably in  tlw  different  species  belonging  to  this  class.     A 

At  may  l)c  made  regarding  the  hhxid  of  the  1  .  »1  Uk 

on  an  average  contain*  fewer  blood-corpuscles  tlsan  that  of  the  car- 
riivora,  but  the  deviations  fr  ule  areas  sreat  in  the  different 

species  of  this  class  as  in  the  caniivora.      We  may.  however,  Hop* 
tliat  a   more  careful  study   of  the  composition   of    the  blood 
these  three  groups  of  animals  will  enable  us  to  detect  morv 
differences  between  them. 

The  blood  of  btrds  is  rich  in  corpuscles,  and  stands  n. 
this  respect  to  that  of  the  pis;;  it  contains,  however,  more  fibrin 
ami  fill,  and  leas  albumen,  than  that  of  tlie  mammalia. 

In  the  coid-llovdcd  vcrttbratu  the  blood  is  |ioorei  in 
and  '  WVtM  than  in  the  other  cerlcbrata. 

Although  the  molfasai  p^v.- 
aricrio*  and  veins  And  an  annie  heart,  their  hlooil  differs  Tery 
sideiably  frotn  that  of  the  claaaca  of  anSouda  immediately  abute 
them;  being  n  white  or  bluish  juice.  C\  Schmidt  *  found  the 
blood  of  the  pond-mussel  (nnodontA  c>  g  nca  i-uluurleas  cud 
alknlinr  ;  itdepOeittd  a  pale  fibrinow  eoftgnluai,  which  on  evaponv 
nOn  exhibited  be.mt.ii'ul  crystal*  rcsemblin  (!<■■.  1  Lssitc,  and  oon- 
M.itimr,  of  carbonate  of  lime  and  some  carbonate  of  soda.  Toe 
:.lh  imoii  was  mostly  combined  with  lime.  Thia  blood  contained 
Only  0*854)  of  solid  con-wtitucntv.  :nul  of  (heee  there  ••<*$$  of 

a  fibi in-like  substamv.   n-.ifiS  of  albumen,  <H&9  of  lime,  D  i 
pboophate  of  soda,  chloride  of  sodium   and  sulphate  of  lime,  and 
0*034  of  phosphate  of  lime. 

E.  Harlow*  and  v.  Bibraf   investigated  the   blood  of  th* 

•  Zu  TrrjjleiclK-nilcn  PlivsloL     Milan,  1H46,  R.  fts-<J0  |ur  Taylor's  Soieatifc 

|fj  r*,vol.  ft, p.  'Zlt  ] 

i  M tillers  Arch.  1847.     8.  In'—  K,?. 


z 


US  PUWOUDClClL  CONDmONS. 


257 


Shell  mat]  ( llolix  pomatia)  unci  that  of  certain  Cephalopoda  (Lfl 
nnd  Kledone),  as  Veil  as  of  certain  Tunicata  (as,  for  instance,  of 
some  Ascidians). 

I  be  blood  "f  the  large  Shell-snail  oont  flna,  according  to  their 
tions,  8*S08g  oforganic,  and  <M2g  of  mineral  substances, 
therc  being  *>W3  of  oxide  of  copper  In  the  latter.    Tina  blood  it 
especially  dl  ■  ftd  by  assuming  a  blue  colour  on  exposure  to 

dr,  in  consequence  ofthfl  icons  of  oxygen,  and  again  becoming 
airless  by  the  action  of  carbonic  acid.  Alcohol  vield.i  a  colour- 
lew  ooagul um  ;  ammonia  removes  the  MttS  OOlo  ir,  wl  ich  is  rest  i 
by  neutralisation  with  hydrochloric  add.  The  blue  pigment  is 
precipitated  by  alum  and  amracmiaj  and  ca  entirely  destroyed  :it 
50°.  The  blood  of  the  Asddians  and  Cepr^alopodi  presents  the 
opposite  Tclationt  in  regard  to  colour  to  that  of  the  large  Shell  snail. 
It  i<  not  coloured  blue  cither  by  oxygen  or  nitrogen,  bill  earbonio 
arid  converts  it  into  an  intense  blue.       Oxygen  does  not  CSUM  tlie 

entire  disappearaacc  of  tbii  colour;  while  ether  and  alcohol  in- 
stantly communicate  a  blue    colour  to  the  Original!;]    colourless 
I       li: tin  Round   in    tbtl   Mood     tj|   of  organic  and  s*r>.5<;   of 
mineral  substsneesj  but  no  bronj  although  some  copper. 
I  have  made  seme  exparhneots1*  uu  the  blood  of  Inttcts 

especially  of  the  lepiduptcra  in  their  larva  Mate.     On  inukur..'  an 
incision  into  the  skin  "'  ;>:llar,  on  the  ahdomcivi  trim  muviit, 

thick,  pale  yellowish  green  juice  exude*,  which  under  &e  miero- 

scope  discloses  roundish  crib  without  a  distinct  nucleus;  the  « ■  || 

walls  uppcarini:    stippled   like  those  of  put -corpuscle*  and  having 

a  diameter  vying  from  H  ,  to  rsV»  Dilute  acetic  acid  doc*  not 
change  the  cells,  but  tho  concentrated  acid  dissolves  them. 
Caustic  alkalies  cause  them  to  conglomerate  into  masses  lilts  do 
cells  and  even  the  ycast-globulce,  making  then  sppSBJ  BOme- 
wltat  relaxed  in  texture,  distorted  and  granular,  so  that  they 
resemble  granular  cells.  Ilydrnchlorate  of  ammonia  does  not 
change  them  Betides  the**  cells*,  we  eery  frequently  olm.-rve 
large  mundish  oval  cells,  having  a  distinct  nucleus,  and  not.  unlike 
many  »f  the  pavement  epithelium  eel!*.  These  arc  not  changed 
by  acetic  acid  or  the  caustic  alkalies.  More  rarely  there  occur 
pyriform,  or  spindle-shaped,  and  other  irregularly  formed  e-\K 
Kat-globules    are    alv.  .-nt    in    this    fluid  J    they    might  he 

referred  In  the  fel  lurroundbtg  the  stomach,  if  they  did  nut  likewise 
occur  in  the  lluid  of  the  dorsal  vessels. 

The  intercellular  lluid  of  the  blood  of  insects  assumes  a  dark 
•  USicbeo*  J*hr©»b.  Bd.  S.  ft  VJ 
vol.  ii.  a 
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brovnWi  green,  or  awn  hlnrk  sfcida^  vfaen  exr*  -  i  air,  mil 

!m  Doom  turbid  from  the  deposition  o  iUr  granule*. 

It  has  a  faint  ullu-.linc  reaction,  speedily  develop*  ammonia  wi 
exposure  lo  tin?  airv  and  coagulate*  on  being boiled,  n>  wvlla* on tk* 
nd  I:'  incnil  acidi  or  of  a  waters-  solution  of  i<wltnr,  irrtua 

tlnrK  white  in-  It  il  al*«  rto- 

]  turbid  it  rc*emblc3  under  tl*c  microscopea 

li.,K    ,i .  n'.l.u  rii.t>:.  :u  wliicl    Ion*  threads  etc  plainly  duaenri 
1 1  j  irochlorata  of  ammonia  does  not  remove  the  turbidity,  and  \\>t 
lie*  or  acetic   acid  remove   it    only    slightly.      Dilate 
acetic  acid  eaasei  the  fluid  to  gclatirriw,,  aid  re  nora  the  bladosfc 
green   colour,    if"   It   bad   I  [pOWOfl 

ih,:  u;r.  The  owsftic  nlknlie*  »Uo  convert  tl»e  clear  fluid  into 
a  ooliurlfM,  fcWCkmil  jelly.  Sugar  may  tomeiimes,  but  not 
always,  bedata&od  in  this  fluid.     A*  ca1 

quantitj   of  fat  frithta  criod  than  uy  i  i  .isH, 

their  blood n  rto  tin  :   'i,f :  to 

!  residue.    Ti  if  the  dorsal  rctsek  in 

•eta   does   noi      ■  aatty  Grain    the    above- 

ilr>i-ribrd  juice,  containing  pr> l  •  00406   tl 

exception  of   tflOSO  BUClcotOd  O  nofoCCWC 

arid  anil  the  pMStifl  alkalies. 

Tlic  Hood  of  (he  (irtrriix  differs  frot  nj  In  coo- 

tftbiing  ;i  niii:iI1ci  nf  the   si         '-■     -      ■ 

th.     IllDOd  06  U   cuntnn   relatively  more   Itttwstis 

and   *ajti  than  the  Mill  ol"  venous  blood,  but  far  h  TV 

intercellular  floid  of  the  arterial  blood  is  ri  than  tint 

of  venous  blood.  The  serum  of  the  former  contain*  somewhat 
more  water,  and  *  albumen;  for  if  we  compare 

the  solid  constituents  of  the  scrum  of    both  kin<U  of  bit . 
rognrd  t  isntity  of  a,  wc  aliall  rind  an  oqualotn 

of  this  rabatanoo  in  noon,    TI  -  ifferent  with  the 

ttrtnetare  matters,  and  nits 

in  the  arterial  fluid  serum,  and  even  in  \U  solid  N  miIuc;  and  • 
the  tails  ore   but  slightly  augmented,  the  extractive  matters  arc 
considerably  Increased  in  quantity*     The  arte  Kid  blood  moreover 
contain*  relatively  mure  free  oxygen  tluni  the  venous  blood- 

The  portal  blumi iWiTct*  in  constitution  according  to  the  different 
stages  of  the  digestive  process ;  daring  d/(fcstkmt*\iei\  drink,  us  stell 
as  food,  lias  been   partaken  of,  it  is  rich  in  water  ar.d  intercellular 

fluid  |  tin-  miinhiT  of  bloOXbcorpUSCle*  il  i  tll|  the  tih. 

slightly,  and  the  fut  vers  considerably  auxuientedj  wliUe  the  aJUu- 
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men,  extractive  matters,  and  salts,  are  moderately  increased. 
fibrin  during  digestion  remains  the  same  as  in  the  other  v a** -U. 
but  after  tlM  completion  of  thai  process  it  can  rcadilj  ba  torn  and 
forma  only  .1  loose  diffluent  clot. 

Compared  with  the  blood  of  the  jugular  wtn*j  portal  blood  is 
poor  in  cfclla  as  well  a*  in  solid  constituents  generally  ;  these  . ,  |U 
are  partly  flocculent,  afl  easily  distorted,  and  lOon  become  jagged 
after  their  removal  from  Uie  body.  They  are  richer  in  hannaflln 
and  poorer  in  globulin  than  the  cells  of  the  blood  of  the  jugular 
etuis,  but  contain  twice  as  much  fat.  The  inter  cellular  fluid 
contains  a  fatty  fibrin,  which,  however,  is  inferior  in  quantity  to 
that  in  thr  blood  of  the  jugular  veins.  Tin*  serum  contains  mi  an 
average  less  solid  COOJtll uenta  generally  (especially  albumen),  but 
more  fat,  extractive  matter*,  and  salts.  Biliary  substances  have  not 
been  shown  to  esi*t  in  portal  blood,  and  sui;»ir  only  seldom  occurs. 

The  bhod  of  the  htpatic  vcin$  differ*  in  eou-tinm  n  from  that 
of  any  ntlirr  rtsacts.  Compared  villi  portal  hltmd,  it  is  pour  in 
water  ;  for  if  we  assume  the  mjIhI  constituents  of  the  two  kinds  nf 

blood  to  be  equal,  t lie  amount  of  rater  in  the  portal  blood  will  be 

to  that  in  the  hepatic  venous  blood  during  digestion,  whan  little 
fluid  has  been  taken,  as  4  :  3,  and  after  the  completion  of  digestion 
hot  unfrequently  as  12  :  5.  The  clot  of  hepatic  venous  blood  is 
voluminous,  and  readily  falls  to  pieces.  While  luo  purl*  uf  portal 
blood  yield  $4  of  scrum,  100  paits  of  hepatic  venous  blood  >i  Id 
only  15  of  scrum.  Hepatic  venous  blood  is  far  richer  than  poital 
blood  both  in  pi  ih  mred  and  colourless  e.-lU,  the  latter  presenting 
v  variety  of  iiu  and  form, and  thr  fi inner  exhibit  n  uf  a 

distinct  purplish  red  colour.  Theii  cell-walls  arc  less  easily  deatroyed 
Qum  those  of  the  blood  of  other  vessels.  While  in  the  corrcspun 
portul  blood  there  an*  111  parts  of  moist  hhm  I  fell    I   i  ll»i> 

part*  of  intercellular  fluid,  there  are  in  hepatic  vanods  blood  51J 
parts  blood-cells  (oi  100  parts  of  the  intercellular  Bold.  The  ,,  Us 
of  tin-  latter  blood  arc  poorer  in  fat  and  salts;  fiapedall)  poor  in 
tucmatin,  or  at  least  in  iron,  but  somcwlmt  richer  in  extractive 
matter*..  These  cells  have  a  greater  specific  gravity  than  tho*e  uf 
portal  blood  (notwithstanding  the  diminished  quantity  of  in 
On  comparing  the  specific  gravity  of  both  kinds  of  blood  with  that 
of  the  scrum,  wc  find  that  the  cells  arc  lighter  in  relation  to  the 
scrum  in  the  blood  of  the  hepatic  veins  than  in  that  ot  the  portal 
rein.  The  intercellular  fluid  of  the  former  is  far  denser  than 
that  of  the  latter;  it  also  contains  a  much  hugtf  quantity  of  solid 
constituent"  ;  but)  00  the  other  hand,  it   is  either  wholly  di-lieu-nt 
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in  fibrin,  or  only  contains  it  in  scarcele  perceptible  trace*.  W 
in  the  portal  scrum  there  are  8*4  parts  of  solid  tubstaaeea  to  100 
parts  of  water,  thrrr  an  1 1  s  part*  of  solid  matters  la  HO  parts  of 
water  in  tf»c  arruin  of  hepatic  venous  blomf  When  we  compare 
Dm  *olid  constituents  in  the  semen  of  both  kind*  of  blood,  we  fiad 
that  hepatic  venous  blood  contains  less  albumen  and  fat,  and  a  modi 
smaller  quantity  of  *ults :  while  llie  extractive  mattera,  incla*ting 
sugar,  are  nmsiderahly  Lnetesssed.  In  llw?  solid  residue  of  the 
hepatic  reiMMS  Mood  of  horses.  I  found  in  three  < k k rniirssOOM 
(m  which  the  alcolwlic  extract  tias  excited  to  fermentation  by 
means;  of  yeast, and  the  sugar, Cn  H,,  O^wat calculated  from  (be 
dcTeloped  carbonic  KCtd     thai   tot   Sugar    whs   rrspci  ZSl, 

0*693,  and  0"77*>'i; ;  whilst  in  the  residue  of  the  correspoTi 
portal  blood  1  only  once  succeeded  in  detecting  sugar,  an' 
only  amounted  to  crttSSjJ. 

Tl»  hltrtd  nfthr  *phnir  atfs,  which  has    nn!  ^hwmieally 

Jt  and  compared  with  that  of  tba  j  vain  in  Imrvrs 

and  dog*  by  Heclard,*  more  water  than  the  laM-nnincd  kind 

of  blood.  The  menu  of  U  investigations  in  the  case  of  dogs  was 
77-815*,  the  extreme*  being  74030  and  S2"681J.  The  currcapo:. 
jugular  venous  blood  contained,  nn  an  awnv-r.  1  '''>i>3|  ii-.s  water 
than  tlte  blood  of  the  splenic  vein.  In  two  parallel  investigations  of 
horses' blood,  the  latter  kind  contained  from  OM  toC^SJ  more  water 
than  the  Jugular  venous  blood*  The  blood-corpuscle*  arc  somewhat 
diminished,  but  the  fibrin  tmd  the  residue  of  the  serum  lomo 
rDcreaaedj  in  the  blood  of  the  splenic  win.  Bckcrt  also  fond  hi 
the  latter  bl<<  iritninim;  corpuscles,  discovered  by  Kol" 

in  the  splenic  juice.   This  was  especially  the  case  in  li.. 
venous  blood  of  bonaa.     Prom  I  to  5  corpuscles,  or  small  yellow 
granule*,  srere  found  andoaad  m  ona  oananJa. 

Xfce  menstrual  hluud  rontuins  nu  fibrin,  as  was  all  own  bj  J 
Vngclt  i"  the  cnac  of  a  person  suffering  from  prolapsus  uteri, 
has  been  recently  continued  by  C.  Schmidt  $  It  yields  a  colon rl 
but  distinctly  alkaline  serum  and  a  red  deposit  of  blood -corpuscles; 
these  are  interspersed  with  numerous  colniirl.  ,,  call*,  but  there 
is  no  trace  of  the  so-called  fibrinous  flake*.  It  contains  about 
I  6     of  solid  constituents. 

Mania  believes  that  the  only  reason  that  the  menstrual  blood 

•  Queue  m  ,.-,].    ma,    n«.  i,  p, «,  Janr, 

r  Jlsailwtfrtcrb.  do  Plr/sU     IM  ■<.  &  I  **'■ 

;   VPafatrfi  Lthrb.  d.  "riiy.n.1     2  Aufl.  3.  230. 

§  Uisgnofttlk  venUcliiiijrr  r..rk.-.      Mitiui  u.  Leipzig,  1^1S,S. S».  41 
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does  not  coagulate,  is  because  each  individual  drop  form*  a  dis- 

fin.-r.  coagulant, and  that  i wqoently tht im of th* drops orait 

ahrayi  constitute  a  tolerably  iluid  man;  bat  when  examined  under 
the  imcrosoope,  menstrual  Mood  does  not  exhibit  any  coagulated 

tanos  near  or  among  the  eorpuadeai  On  the  other  band, 
B,  II.  Webel  found  0Oagnlat«d  blood  upon  the  mucous  membrane 
erf  riu-  uterus  of  a  young  girl,  who  bad  lulled  herself  daring  the 
period  (trostion. 

I  >i.. .        .7  tiitm,  the  blood  beoOmOB  richer  in  solid  con  1  itUCnJ  lj 

this  increase  extending  with  tolerable  nnSformity  to  the  blood-cells 

and  the  pUmnia.    The  i>  m  ht  .mih  .n  solid  constituents,  while  they 

i.-hiiive   loss  of  Im'ina'in  (F.  C\  Schmid).     The   fibrin 

of  til  rcellnlar  fluid  is  scarcely  perceptibly  increaaodj  but   it 

coagulnt" »  lliorfi  llowiy,  and  therefore  more  readily  form*  a  crust 

upon  the  clot.      Lastly,  it   is  richer  in  fat  than  the  fibrin  obtained 

from  tin*  blood  erf  fating  animals ;  the  serum  1%  denser,  some*  unvi 

even  exhibiting  b  milk]  torbiditj  from  fiuVglohules  and  colnurlr-x 

blood-cell*.     It  also    presents   a   tolerably  uniform    proportional 

augmentation  of  fat,  albumen,  extractive  substances,  and  salts. 

Protonyriiffwrij/'/  and ,  .vU',ig\rr  fosses  of  blood  or  of  the  other  J 

exert  an  action  on  tha  constitution  of  the  blood  precisely  analogous 

to  thai  of  tin  inl-  Substances  which  intcifere  w  i.ii  digestion  ur  resorp- 
tion   and  the  formatiou  of  blood;  as,  for  instance,  many  metallic 

salts,  ion!  especially  preparations  of  lead,  acids,  &c.  In  these  oan> 
ditions,  the  number  of  the  corpuscles  diminishes  in  various  decrees, 
while  the  plasma  becomey  more  watery,  (thai  N  to  say,  poorer  in 
albumen  and  othei  organic  constituents,]  bat  richer  in  salt*.  The 
blood  baa  nearly  the  nine  co  iititatioti  as  in  enermU  conditaontu 

I r  1  order  to  determine  the  influence  exerted  on  the  constitution 
of  the  blood  by  the  abstraction  oftbatfloid,nnmeToni  experiments 
have  been  made  by  Nassr  on  healthy  animate,  and  by  Bccqoerd 
and  Rodiei ,  Zimmci  in.*  n  .  .■  *  i  ■ «    niii-,-- p<  r*ons  in  disease-    The 

IV0tllt^  iibtameil  showe  hii.it  tin!  i>i-(  i;;.-  iu-.  I,  (j  fl  .-.i  Bl  11"''  perihe. 
weight  of  the  blood,  wm  diminished;  in  eolour,  the  blood  was 
more  brightly  red;  it  coagulated  more  nip  idly,  but  there  was  a 
less  thorough  expression  of  the  scrum,  which  exhibited  a  reddish 
or  whitish  turbidity.  The  red  corpuscles,  which  were  much  dimi- 
nished in  number,  whowed  a  greater  tendency  to  cohere.  The 
colourless  cella  were  Increased  in  number  (Nasse,  Hemakl,  and  the 
quantity  of  water  was  considerably  augmented;  arul  at  each  vene- 
section the  blood  btoa  DC  poorer  in  cell*  tlian  in  the  solid  consti- 
tuents  of  the  scrum.     The  quantity  of  tho  fibrin  was   scarcely 
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increased   in   healthy   animals,  aivd    in   disease   it  is  altoc,i 
bdaf  ion  of  blood.    The  blood- 

poorer  m  and  relai  in  bsrmatin    C 

Tl>e»  facta  swiii  in  Rome  degi>  ted  Brith  the  diBtffBW 

observed  in  the  Cm  Q  of  different  portions  of  blood  Men  at 

one  atvi  fAe  Mine  vtttetection  by  I  -dly,  hut 

also  by  Beoqucrel  and  Rodicr,  And  Zimmcrmann.  After  the  Ion  of 
the  firvt  portion  Ol  blood  (nbout  SOO  grammes),  the  solid  con 
t units  arc  in  no  case  increased  in  tlic  second  portion.  Hut  on  the  con- 
trary tlicy  almost  always  diminish  with  tolerable  uniformr 
a  tltirJ  portion  very  frequently  exhibit*  an  increase  of  suhd  con- 
SthucntS  when  compared  with  the  second  (Ziniiii..'r:n»iin).  Tlii» 
diun  I  ^distances  depends  upon  tlic  resorption  of 

is  owing  to  the  absorption  not  of  pure 
water,  but  of  lymph,  fluid  exudations,  and  parenchymatous  juice, 
which  are  lighter  than  the  blood.  The  amount  of  absorption  of 
tratcr  varies,  however,  very  considerably  in  special  k-mm-m.  In  Bcc- 
querela  eocperimi  ntfl  the  iimmtity  of  water  increased  almost 
uiiifonnU  uitl.  t&i  h  portion  of  blood,  till  it  attained  its  rnaxkauiu 
in  the  Inst  that  wns  drawn. 

Inflammatory  discatt*  constantly  indues  an  increase  of  6brin, 
when  thi*  inflnmm.it inn  U  accompanied  with  fever.  The  number 
representing  the  fibrin  i»  in  general  increased  in  the  largest  pro- 
portion in  acute  articular  rheumatism  and  in  pneumonia.  A  Con- 
siderable increase  of  fibrin  may  Ik  induced  even  where  inrlamiaa* 
tx  ii  ol   ..  in.;    v.-iv  intensively  ritffuhcd,  ns,  for  instance, 

in  erysipelatous  inflammations.     In   each  Lndividusd  discus  the 
quantity   of   fibrin   in    the   blood   increases    in   proportion   to 
degree  and   duration   of  tlic   inflammation.     The.  increase  of  tliis 
substance  is  independent   of   the   condition  of   the   patient   as  to 

ngthj  and  nnoonnefitcd  vrftll  the  Increase  or  decrease  of  the 
horaofid  constituents  of  tlic  blood*  Even  in  the  most  decided 
BIWBUAOr  hydremia,  the  inflammation  induces  an  augnu -nut ion  of 
the  rihrin.  As  the  blood  of  persons  who  liav^  died  from  acute 
oqrebnl  (MaeaaM  bat  never  been  found  in  a  slate  of  coaguUtio-i 
appears  not  wholly  Irrelevant  to  observe  that  in  meningitis,  8 
the  blood  removed  from  tlic  Irving  body  has  been  found  to  beat 
ricfa  in  fibrin  U  it  ib  in  any  other  form  of  indnmmation. 

Tne  number  of  the  red  blood-cells  is  decreased  during  thi 
febrile  inflammatory  process*  although  not  to  any  very  great  degree, 
unlv^a  the.  axistonOQ  i»f  other  pathological  processes  has  induced  i 
simultaneous  diminution  of  tta  whole  mass  of  tlic  blood-cells. 
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some  owes  scarcely  any  diminution  o!   the  blood-cells  can  he 

nlisrirtnl,    oHhuuirh    then-   «i:,y    lie  n  coiisulrrabh'    InCMM   of   the 
fibrin. 

The  diminution  of  the  .\oliri  constituents  is  in  general  propor- 
tional 10  nee  of  the  inrlummntion,  and  also  to  the  quantity 
of  exudations  tlirOira  off.  Where  tin era  hai  been  do  greai  amount 
of  exudation,  tin-  loKd  aonatitatnoi  are  sumi'timr*  found  to  he 
icntcd  rather  than  diminish*  <1  U  for  instance  in  bronchitis). 
TlM  diminution  of  the  noIuI  rcsiduf  oi  tin-  inui»  depends,  mainly 
upon  0M  of  the  albumen  •  for  the  salts  in  the  serum  are 
unaltered,  and  the  fats,  or  rather  tin-  cholt  Pterin,  may  he  consi.: 
aUj  increased. 

We  cannot  at  the  present  time  attempt  1"  decide  whether 
the  group  of  symptom*  which  acrnmrifiny  moat  acute  disease*, 
and  are  designated  i\%  fever,  are  characterised  hy  certain  constant 
alterations  in  the  relative  quantitta  of  the  bioud^xmatStuentn \  bttl 
all  tnvcNtii'.aliuin  agree  in  vbowing  that  fever  itself  exerts  neither 
tin   increasing  or  c'ccrcnsiri.;  KctSon   on   the  vacillating  amount  of 

I  in   the  blood.     The  enquiries   hitherto  made,  do  not  war. 
on  In  deciding  ■>*  bether  tho  admixture  of  the  blood,  which  Beoqtnrel 
and  Rodier  believe  tin  y  have  found  to  exist  during  the  development 
of  every  aeutcdiv,       i    n  i-c  egardedu  peculiar  to  fever.     Accord- 

bo  these  aotfaon,  the  Mood  presents  nt  tins  time  the  following 
appearances  I  it  :s  En  general  somewhat  OHM  watery  than  in  its 
normal  sintr  :  rlu-  ct .rputeloj  m  \Ii -Mly  diminished  in  number, 
while  among  the  htij  i lit  oholeaterin  mid  the  phosphorlted  rati  arc 

cially  inoreased;  the  oXtraOtire  matters  and  the  -soluble  salts 
occur  in  normal  quantity,  while  the  phosphates  are  oonsidetuhly 
augmented 

Tin-  same  enquirer*  round  that  the  blood-rorpMseie*,  as  m-ll  hn 
tlic  fibrin  and  the  soluble  salts  of  the  mtuih,  occurred  in  their 
in  i  inj> '■  tpK  uxr.it  and  remittent  fevtrs,  while  the 
albumen  wm  iltghtij  dhniniahed  and  the  oHoleateari  M»d. 

In  slight  intermittmt  fvrrr*,  /immermann  found  that  the  fibrin 
was  only  inorcaaod  ur  boom  Ion  caseaj  being  ofeoffl  frequently 
dimii*MK-d,  but  it  in  generul  oceurrcd  in  the  norn  el  quantity.  Its 
increase  appeared  toataod  in  ■  dSnd  relation  to  the  duration  of 
the  fever.  Bccquercl  and  Uodier  found  the  fibrin  diminished  in 
mo*t  cases  it;  htUrmitteal  fever. 

In  i  iv-  arf/nwir,  the  blood-corpuscle*  are-  seldom 

ilirmnii.hcii  to  run  irrahJc  degree,  except  in  relapses,  but  arc 

frequently   increased   in   quantity.     The   fibrin   is   invariably  aug- 
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mented  in  inflammatory  affections,    'lite  constituent*  or  the 
increase  when    the    disease-    presents   an    intermittent    type,  but 
decrease  when  the  disease  is  characterised  merely  by  remtv 

r.  The  dkoiaulioD  i-i  tbe  latter  Dana  mainly  affects  the 
isnj  while  the  salta  of  liie  scrum  are  (.-instantly  augmented  in 
:ity. 

In  mersh-fever*  (malaria),  the  corpuscles  are  considerably 
increased  ;Salvagnoli  and  Goal,  I.urierer),  while  the  fibrin, 
ulljunifii.  and  fuLs,are  proportkmallj  diminished.  A  large  quanta}* 
uf  cholcstcriri,  as  well  as  of  bilc-niijnient,  b  in  general  found. 

In  cholera  the  hlood  is  especially  dense  and  viscid  ;  and  whale 
the  blood-corpuscles  are  relatively  augmented,  thee  are  poorer  in 
salts.  The  fihrin  remains  unaltered  as  to  quantity;  the  serum  is 
denser,  pOOMI  in  w;iter  nnd  salts,  but  rrla'.WcU  very  rich  M 
albut  ilfjQ  <ni:.i:     more  potash  salts  and  phosphates  than 

normal  serum,  some  urea,  and  an  extractive  substance  by  which 
urea  is  rapidly  cofivaitad  into  carbonate  of  ammonia. 

In   dyteutvnj  the   blood  is   pOOl   in    DOf]  Tie  tihrin  la 

generally,  aJthoo^b    not  always,  somewhst   increased.     All  the 
solid  con  of  tfci  aanun  arc  decreased,  but  especially  the 

albutnl  n.     The  suits,  on  the  oilier  hand,  arc  considerably  increased 

in  quantity. 

In  Britjkt'a  disetwe  the  blood  preset  ii-*  iml  Only  a  considerable 

m  in  tlic  number  of  cells,  but  likewise  a  great  loss  of  the 

constituents  of  the  scrum.     The  cfcolaalarin  ns  well  as  the  salts  of 

rum  are,  however,  augmented,  and  rhc  H<ii«l  almost  alwsji 

exhibits    tnUXM    of  urea,   which    in   some  OHM  in    eon- 

aidcrablc.    mmniii ;.  -      Such    blood    contain;-,    on    en   average   more 
libriri   ih.iu   in   the   normal  state,  while  it  is  only  in    infUi    ■ 

tlODSOfthfl  Ui'l  ir\-.  iUi*.  is  to  say,  in  its  first  sta^e,  '.hut  there 
ly  pant  augmentation  of  fibrin* 

'!'!:■.  ni/i/nciiiic  blood  observed  in  different  kind*  of  dropsy,  is  a 
very  attend  U  dj  pale,  water)'  fluid  J  in  eotvguluting  it  forms  a  very 
loose,  infiltrated  galatinova  clot.  Its  composition  i*  very  similar 
to  that  observed  in  Brian's  disease,  almost  the  only  point  of 
diifeicncc  being  the  absi-nti  of  urea.  According  to  my  rxpericJKJB 
.it  .,11  events,  this  substance  does  not  occur  in  hydremic  Wood 
IQOn  than  in  droptlOi]  ttnidaftionnj  unless  in  those  cases  in 
renal  nffcetionanro  Bt&ndtaMoaaly  present. 

If  In,     tin1    trim   iMiiPiiiia    wv.    uudetftlaiid   a  00 

q ua u i . i >  o(  blood  in  the  rntwwtln  (n/iraamila  would,  thrrcfore,  lica 
more  correct  expression,  ctymologically,}  wc  can  scarcely  assert 


IN   DISEASES. 


2t>5 


that  the  blond  exhibit*  n  perfectly  identical  or  even  an  analogous 
cutii|K»sit'ton  in  ull  condition*  included  under  this  designation,  miiec 
the  comnotitinn  of  the  blond  must  nscMnrilj  correspond  with 
the  morbid  process  which  preceded  the  diminution  of  (hi  blood; 
for  tlic  propcrtiea  wbi efa  tare  commonly  lJ«.n  ascribed  to  anicmic 
blood   belong,  proper  I  ■.  ng,  to  ■   hydremic  condition.      Wc 

ii'  It,  :it  all  events,  presume  tint  the  blood  in  anicmin  depending 
■ptm  e\cr\M\  c  haminrrliage, dMI«n  in  composition  from  thai  evhi- 
bited  in  the  UMCmia  w-hicli  arise*  from  large  tumours,  excessive 
mental  labour,  bad  food,  poisoning,  &c.  Kxpcncnce  teaches  us, 
moreover,  that  thcananou  \\  In-d  i"-.  Hows  carcinoma,  typhus,  lia?mor- 
s.;iml  other  knsetof  the  juices,  may  easily*  puss  into  hydremia, 
whilst  in  tubercoloiii  ■  hydnemic  .state  of  the  blood  is  scarcely 
ever  foun  i  to  OCOQT  together  with  the  corresponding  serous  exuda- 
..  Anttmia  blood  does  not  therefore  indicate  tlic  existence  of 
any  special  admixture  of  the  blood.  It  is  only  in  respect  to  the 
diminution  of  the  coloured  blood-cells  thai  the  composition  of 
this  blood  correspond*  with  that  exhibited  in  hydnemic:  ID  I 
ehlOTOttC  conditions. 

In  chhrosi*  the  blood  forms  a  small  solid  clot,  covered  with  a 
bufly  cont.  and  Hotting  in  a  large  quantity  of  clear  serum.  The 
corpuscles  and  the  iron  fire  both  diminished  cither  in  ft  very  small 
or  in  an  c\ccssive  decree,  without  however,  Standing  in  any 
definite  relation  to  the  intensity  of  the  disease.  The  quantity  of 
fibrin  does  not  greatly  exceed  the  normal  average;  the  quantity  of 
albumen  is  "only  increased  relatively  to  the  blond-cells,  while  the 
fat*  and  salts  remain  entirely  normal. 

In  the  no-called  plethora,  tlic  blood  corpuscle*  are  always  some- 
what more  numerous;  the  scrum  and  the  fibrin  nre  both  nearly 
nOntaal,  Bnd  die  tlbomen  Of  (he  liquor  sanguinis  rises  only  slightly 
abote  the  mean  average.  Plethora  seems  to  bear  tlie  same 
relation  to  spinal  irritation  as  amentia  dues  to  chronic  spinal 
affection*,  the  only  difference  being  a  greater  increase  of  the  solid 
constituents,  and  more  especially  of  the  blood-corpuscles,  in  the 

The  blood  experiences  no  change.*  in  typhus*  which  can  justify 
us  in  terming  this  disease  a  dyscrasia.  From  the  5th  to  the  3th 
day,  and  therefore  nearly  as  long  as  the  continuance  of  the 
typhous  exanthema,  wo  find  that  the  composition  of  the  blood 
bears  a  great  similarity  to  that  exhibited  in  plctiioni.  fur  the  cor- 
puscles arc  increase!,  as  also  arc  the  solid  constituents  of  the  »eruiii, 
and   especially  the   albumen  ,    even   the   fibrin    is  generally  aug- 
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I   this   period.     From   the   1Mb   clay   of   the   disease    I 
const  i  oil  aisumrs  A  totally  diflcrintt  character;  fof 

nt  this   period  the  blood  becomes  li^'htci.  a  ditnU 

■'i  of  t!tr  oorpoacka  i  1 1 1 *  rosMui  of  tin*  teram,  howi  lori* 

rushes  daily  through  the*  ntzne  duration  of  the  dise;iv.nith  arapii 

■  rtional  to  the  intensity  of  the  intestinal  affection.      The  suit* 
-live  matters  are  relatively  mcreavd,  rather  than  abso- 
lutely diminished.    If  typhus  be  UC4   followed  b]  -any  of  its  frequent 
M'(|'ir].v,  nr  l.\  cha  anasmia  accompai  fh  of  tlie  epidemic 

(■-nil?  of  this  disease,  there  is  generally  found  to  br  an  inrrca*< 
tie    -.olid   constituent*  about  the   hc-uimnu-  of   tl  or  fifth 

which  in  acme  cases  chiefly  aflceu  the  blood- corpuscle*,  in 
Dthen  the  solid  wbataDcai  nf  ili*-  aarairij  while  o 
tin.-  quantity  of  the  Mm  ;u  i^  aagnualed, 

In  acute  exanthemata,  there  is  a  dimm-ni-m  of  the  blood-ccU* 
and a> ooHtjapoiiolutgaaajcwntatiori  of  tin   nrt<  id.    Tbe 

serum  is  denser  than  ususU  and  its  salts  arc  far  more  aogi 
than  i  nk  lobfltai  cafe 

In  pitapcval  fctcit  the  blood  vai  ics  according  to  tl  e  course  and 
t-h  u-  i.-trr  nf  tie   morbid  process  (a    MTU  nd  wo  obaei  5*  CUM* 

o  ■' i  tin  as  ■).     Therein  a  very  considerable  diminution  of  the  cot- 
jranlaf]  the  fibrin*  espoi  l  peritonitis  ii  much  increased,  but 

IS  and  geifttusoiaaj  sud  alniosl  always  forms  a  crust.  In  moat 
OBMi    the   vdid   ei.Hi^tituctits  of  the   serum   ;n  \f  ditu> 

nished  [SabaroTj  BaoqoeTei  und  Kodicrj;  but  sometimes  they  are 
\inh.il  :  iul  (I'uvarrcll  ;  the  exUMtive 6UttHV  «fe  cnn- 
siderably   increased   (8cbtrer);    Mle-plgraenl  b  occasionally  met 

with  [Ilclln);   .u.i!  DOt  (infrequently  five  lactic  acid  (8cl      I 

In  ptftv.'itia,  the  hbrin  is  diminished,  and  the  colourless  blood- 
cclle  augmented!  tat  mow  than  this  ii  not  known,  a*  the  blood 
bos  not  bow  carefaUj  d  in  this  div  :»se 

The  lilniid  lius  mil   be.-n  reunified  »   tfa  ■  DCUne)    in  fl  • 
its  composition  baa  therefore  been  dedm        pri  idpally  from  |di 
aical  relations ;  thus,  fur  instance,  ill  impcritol  ooagnlalioa  led 
tlie  OMtetoalon  that  it  exhibited  a  diminution  of  fibrin,  while 
causes  led  in  the  same  manner  to  the  supposition  that  there  was 
an  augmentation  of  tin-  s..h>.    The  f..-u  in\<-?  of  M-  rbutic 

blood  which  aro  possess,  give  but  little  idea  of  the  tnic  coi»stitoti< 

Of  this  fluid  m  tin  Q  v.  .n.  ii  we  vrm  m-uivv. 

The  admixture  of  the  blood   in  tnlit-milosis  docs  not   seeir 
differ  greatly   fmm    the   nonnal    condition,   for   the   modifies 
which   it  undergoes,  appear,  as,  far  as  our  chemical  investigations 
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iavc  enabled  us  to  judge,  to  depend  entirely  upon  the  condition* 
rbleb  accompany  tln&  dlMAMg  rim*,  in  ir.tlainmutnry  atleclioiis* 
he  blood  prcsonU  the  Safl  SCOflBpOSitiou  :r-.  in  infUliunnti ■  Hi*-,  ul  ill.- 
0  tho»r  cases  in  uhirfi  ther.  II  COH  ideiabls  Ions  rif  blood  from 
■lysis,  or  Rr&CD  profusely  discharging  intotiuul  ulcers  or 
,u\c  sweats  arc  present)  all  the  solid  constituents  of  the 
loud,  excepting  the  salts.  dtCICASC,  as  do  11U0  the  blood-eclU  uith 
*ven  greater  rapidity.  Dropsy  is  not  often  tSSOdatod  with  tuber* 
miosis,  lint  when  tins  combination  does  occur,  tin*  blond  present* 
the  appearance  of  hydremia. 

The  blood  has  not  yet  been  very  carefully  examined  in  sard- 
it  is,  however,  worthy  of  notice  that  I'opp,  as  well  as  HiTu-r, 
and  recently  also  v.  Gorop-Beaanas,*  have  discovered  an  increase 
if  fibrin  io  careino  niyCTCn  srben  uiiassuciatrd  wii.li  fchnlc  .lUn 
Ojub     (II  I  i ly  not  shown  whether  tin  substance  in  execs* 

true  hbnn.)     The  number  of  the  blood  corpuscles  is  somewhat 
iminiatied.     When  dropsy  is  associated  with  cancer,  the  blood 
comes  hydnemfc.     As  the  solid  constituents  of  the  serum  are 
often  abnormally  increased,  we  cannot  suppose  that  there  is 
iy  serous  or  albuminous  crasia  in  carcinoma. 

Although  we  should  naturally  expect   to  rind   that  the  consti- 
ion  of  the  blood  undergoes  a  special  alteration  in   diabetes,  no 
ich  charge  has  as  yet  been  discovered;  for,  excepting  its  increased 
naiitity  of  sugar,  it  presents  nearly  the  .s.mu-  n  imposition  IS  inn  i mil 
Mil.    It  is  somewhat  more  watery,  and  contains  less  fibrin,  but  the 
ood-cclls   and  solid  constituents  of  the  wrurn  are  only  slightly 
diminished  (v.  Gonip-flcaaNB  even  found  them  iuoreimed).     The 
serum  sometimes  exhibits  a  milky  turbidity  (Thomson). 

Thecono  ption  or  ides  of  rcrophuloau  i«  as  indefinite  as  that  of 
chronic  rheumatism  and  arthritis,  und  hence  no  scientific;  invc-i 
(■tiou  of  the  blood  in  those  conditions  can  be  entered  upon,  for 
the  blood  must  necessarily  possess  B  different  constitution  when 
the  scrofulous  swellings  of  the  cervical  glands  arise  from  ulcers  on 
the  pharyngeal  mucous  membrane,  and  when  they  depend  upon 
tuberculous  deposits.  The  constitution  of  the  blood  cannot  be 
the  same  when  uric-acid  concretions  are  deposited  in  the  joint*, 
and  when  necrosis,  osteoporosis,  or  osteosclerosis  u  established  in 
consequence  of  periostitis.  It  has  been  asserted  that  the  blood  in 
autrfula  is  remarkable  for  its  poverty  of  cells  (NicholsorrfJ,  and 

•  Arch.  f.  physio).  Bsflk.      M.  8,S(  A23 — 520. 
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that  arthritic  blood  is  dktingutOird  by  i>f  uric:  acid 

and  area  (Garrod*). 

The  immediate  effect  of  the  inhalation  of  ether  seems  to  make 
tin*  blood  richer  in  water,  poorer  in  blood-corpasdcs,  and  **rik- 
iiuly  rich  in  hi  (La*saii^,t  ▼.  Gorsm-Besanet  ]  -to 

i In*  numerous  i  of  Qoi  ip-Besanes>{  no  distinct  reb- 

orn be  !  i  !  between  tin  n  tin*  jugular  vdMcid 

the  od   the  blood.     ITiM   *ound   may  exist 

where  there  in  U  increase  of  all,  or  of  soma  only  of  the  I 

COOstit  uouty  of  tlic  blood,  or  when  they  are  diminished,  or,  finally, 

where  tlir-i  -  rfectiy  normal  composition  **f  the  Miwxl. 

The  quantity  of  6ta>tf  contained  in  th*  living  body  baa  never 
been  accurately  determined,  fcr  the  simpW  reason  that  the  0 
man  of  the  blood  cannot  be  completely  removed  from  the  rw 

and  weighed;  hence  the  diMerm:n.vi«'n  r.i\\  only  be   ms.de  appi' 

nn'i  i.    ».   indirect   methods      Herbal  endeavoured  to  calcultte 
the  quantity  of  blood  in  the  bj  the  quantity  required  for 

tfai    ootDpleti    u  jeotioQ  of  the  veins  and  arteries.     But  all  wh$ 

bare   made   injections,  or  even  carefully  examined  the  tnjc- ■'■ 

au hjcet,  munt    feel   that    the   estimate    will  he  very  ninvrlitin  oraCB 

baeed  upon  such  method.-*.     Wi^el,||  Duma*,**  and  Weiss,**  hsre 
propoeed   but    Dot    practised  other  methods    of    determinate 

muirtt  suggested  theingeni  diem,  of  e  ne  .'l-jod 

from  an  nninial,  whose  weight   waa   known,  and  after  determining 
the  id  'l  i  onititaentfl)  hninediatel]   injecting  n  &  rtain  qua 
pure    water  into    the  vims,  and   then   a^ain    taking   blood  and 
examining  the  solid  residue  with  the  greatest  c-arc.     From  the 
<  1 1 1  ■  -  - 1-  ■  - 1 .  l  r  in  the  amount  or  I  ic  vnlid  constitaenta  In  die  tvoiKf- 
Cerent  kind*  of  blood.  Valentin  calculated  the  ratio  of  the  u  eight 
of  the  whole  hi  tod  t'.i  thai  of  the  body  in  do_;\  and  sheep  as  I  :4j 
in  the  former,  mid   1:5   in  th(   latter.      Thl9  method  would  sff 
sufficient  accuracy  if  the  wall*  of  the  blood*ve>»cU  were  not  moft 
easily  permeated  by  ■  thin  than  by  a  dense  plasma,— if  th«  « 
in.t»  n[  the  juice*  iu  reajierl  Ui  tlic  amount  of  water  did  not  aland 

*  LoadOfl  Medical  Qatvllr.     Vol.  31,  p.  00. 
-t   lit*.  MAI.  At*  Taria.     No.  II,  Itti; 
;  Area.  f.  r-hvwol.  II*ilk.     IW.  a,  &  616     62H. 
§  Ibid,  p,  632-043. 

l'utliol.  Anat.  SSI  roenichl.    W^rperi.    Ltfps.  IlUb,  BL  Hi  |or  Kngtkk  ana* 

lull.. i,.  p.  Ml    . 

^  Chin  ohysSoLeiaidl    Paris,  ta^fi,  p.  320. 
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in  «ueha  relation  to  die  blood  that  the  state  of  the  latter  is  alntOlt 
immediately  reflected  In  then  fas  indeed  ire  see  from  the  different 

composition   of  the  separate  portions  of  the  blood  in  one  and  the 
same  venesection,  sec  p.  562),— if  the  blood  did  not  continually 
give  oft*  water  to  the  kidney*  and  other  excretory  on»an*,— and 
1  stK ,  if  the  reaeeb  sren  nun'  vratefproof  eanal%  nltiioutopeji  ■ 
for  the  escape  of  the  water,  and  fill  tin:  impulsion  of  solid  parts. 

The    discrepancies    in    the   views   of  ditk-rcnt    ph\ 
in  reference  tn  the  quantity  of  blood  contained  in  the  body  of 
an  adult   man,  arc  wnthVtentlv   obvious,   when   u  .her  that 

Bknoenbach  estimated  il  -it  4  or  9  kilogrammes  [from  8!>  in  11 
pounds],  and  Ueil  at  fully  20  kilogramme*  [or  44  pounds].  In 
tin.-  present dn j  the  blood  i.i  generally  estimntivl  at  to  kilogmmraei 
[or  '22  jKiundst],  vhlch  U  cquil  to  about  the  Hth  part  of  the  weight 
of  the  whole  body.  If  I  may  advance  the  (minion  at  which  I  have 
arrived  from  experiments  prosecuted  on  the  bodies  of  two  executed 
criminal--,  I  iliOuld  estimate  the  blood  in  the  body  of  n  young  man 
as  somewhat  below  the  above  quantity,  namely.  H  Im-u  about  8 
10  8*3  1   I  >  -nmnu's  [or  from  1  *'->  to  nearly  I!*  poinds]. 

Mt  friend,  lid.  Weber,  determined,  with  ray  co-operation,  the 

weights  of  two  criminals  both   before  and  after  their  decapitation. 

The  quantity  of  the   blood  which   escaped   from    the    liodv,    wiw 

ied   in   the   following  manner:   water  WIS  injected  into  the 

-els  of  the  trunk  and  head,  until  the  Bold  escaping  from  the 
reins  had  onlj  a  pate  red  or  yellow  colour  j  tlie  quantity  of  the 
blood  remaining  in  the  body  was  then  calculated,  by  instituting  a 
emninr.v.  i»<  »«\cvn  the  solid  residue  of  this  pale  red  aqueous  thud, 
and  that,  of  the  blood  which  first  escaped.  By  way  of  illustration, 
I  aubjoin  the  results  yielded  by  one  of  the  experiments  i  At  living 
body  of  one  of  the  criminals  weighed  (JU140  grammes  and  the 
same  body  after  decapitation  64600  grammes;  consequent  b  .  >  1 
grammes  of  blond  had  escaped.  2K\>«n  grammes  of  this  blond 
yielded  5\Sfi  grammes  of  solid  residue  ;  (»0'5  gram  ne\  of  KangOK 
ncoua  water  collected  after  the  injection,  contained  5*724  grammes 
of  solid  substances.  6050  grammes  of  the  sanguineous  water  that 
returned  from  the  vein*  were  collected,  and  these  contained  '7"-  * 
grammes  of  solid  residue,  winch  corresponds  to  MiSO  grammes,  of 
blood;  consequently,  the  hoik  contained  J  520  gfBOtmej  of  hlood 
(5540  escaping  in  the  act  of  decapitation,  and  \0h0  rcmuining  in 
the  body);  hence,  the  weight  of  the  whole  of  the  blood  was  to  that 
of  the  body  nearly  in  the  ratio  of  1:8.  The  other  experiment 
yielded  a  precisely  similar  result. 


*Ve  hare  bo  ratrntion  of  asssrrtins;  that   inch  capering 
theae  poaaes*  eatrcmc  accuracr,  bat  they  appear  to  ui  to  haw  the 

advantage  of  prin;j  in  this  manner  the  minimum  of  the  blood 
tained  ta  tbe  body  of  an  adult  man;  for  x  I  though  some  I 
•ubsunccs,  iw<  bckmrjng  to  the  blood,  may  be  taken  up  by  the 
water  from  the  pareneh yma  of  the  organ*  permeated  with  eapilUry 
resaeis,  the  execs*  thus  obtained  is  so  completely  counteracted  by 
the  deficiency  rinsed  by  tbe  resent:- in  of  some  Mood  in  the  capil- 
tarirs,  and  in  part  by  transudation,  that  our  estimate  of  thr  quantity 

lood  contajiird  in  tl-r  hmwi  lx»dy  M]  Certainly  \»c  consdered 
aa  slightly  below  the  actual  quantity. 

It  t9  by  no  means  decided  whether  Tat  men  am)  animals  contain 
leas  blood  than  lean  ones,  notwithstanding  tbe  experiments  of 
Srhnltz*  i»n  fat  and  lean  oxen  (in  Uic  latter,  l»e  fuund  an  excess  of 
SO  or  30  pound*  of  blood).  When  we  enter  upon  the.  ooinklcra- 
tion  of  tl»c  animal  processes  and  especially  the  mctamorphotft*  of 
matter,  we  shall  treat  m  detail  of  the  sources  from  which  the  blood 
flows,  its  progressive  and  regressive  formation,  both  in  relation 
to  its  individual  con*titncnLN   ait!   coll.  aad  of  it*  general 

physiological  import;  for  the  blood  is  the  centre  round  which  the 
general  metamorphosis  of  animal  matter  revolves,  and  in  wlm  I 
is  |>crfc«t€d.     A*  wc  have  already  ■  I  the  origin  and  met*- 

woarphom*  "f  the  chemical  com  of  ihe  blood,  in  the  first 

volume,  it  mil]  remaini  for  us  here  briefl]  to  i node  of 

development  and  the  destiantion  of  its  morphological   elements, 
these  questions   may   be   regarded  r&  mg  more 

« rpechvlly  to  Idatologlcal  physiology. 

Hit  invest!   i-.nin  of  thr  most  ilistrtgonlied  ph 
the  present  d*i\  n  ndei   it  highly  probable  that  there  i»  more  i 
ancHct  of jbrtnation  of  fhe  eok  \lood<tB*%    They  are,  un- 

doubtedly. f*»r  the  moat  pert,  formed  in  tin-  chyle,  and  t.  y  are 
Ifkewiae  produced,  u  has  been  before  observed,  in  the  livei 
event*,  under  certain  condition*:  but  their nirmatioiiyoi  -•!  i  n  <- ,  cnta 
their  development  and  growth, arc  not  confioi  definite 

locality)  hut  proceed  in  the  vessels  <if  very  different  organs,  II. 
Miillert  and  KoUflcer]  hare  recently  devotx  d  special  attention  to  the 
di  relopment  of  the  ooborleai  blood-cells  in  the  chyle, — a  subject 
bid  ilready  been  very  fully  considered  bi  scvert]  earlier 
observers,  cftpcciall)   J«  MulU-r,  V..  II.  (Vebcr,  Schwann,  II 

*  s^ioni  drr  Circulation      Mutijrftrt.  1R3C. 
t   ZoltSChr  r.  rsl.  Med.     Bd.  3,  S,  204—37.1. 
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RescbcTt.  We  find  tliat  the  chyli  contain*  numerous  morpho- 
logical damentej  whan  supposed  ngnificmefl  a*  embryonic  hlood- 

corpj.M-U'%,  and  whose  different  fbnDJ  in  the  course  of  their  (leva* 
•  it.  have  led  physiologist*  to  very  different  views.  Il.Muller, 
w  ho  n  opposed  to  the  cell  -theory  of  Sehlcidcn  and  Sch-.v  UlBj  'Ionic* 
that  the  origin  of  those  bodies  from  the  elivle-plajnin  in:iy,  accord* 
io-  to  his  observations,  l>e  explained  somewhat  in  (lie  following 
manner: — In  the  minutest  hictcals  there  appear  minute  dotsfsol  I 
•  ■-I  •;»  ■'■'■!- ■  '.•!'  H  ut  a  distinct  cell-membrane),  which  are  *  ■■pur  *i  *  -■  l 
OroiB  the  chyle,  nud  occur  as  denac  granules,  with  a  viscid  mattVI 
connecting  them  together,  Ftamtheeomtfiote  clots,  the  radimBOti 

B  cell-wall  and  the  nucleus  are  <hw  loped  by  u  certain  alteration 

in  the  el  o  nii.:l  rabatrafca.  Tfu  nnoleaiAppeftremoAignurolfti  in  the 

more  recent  fin-motion*,  '.ince  it  baa  been  formed  by  the  conglome- 
ration uf  the  Insoluble  i  id  dV  met  nanulee,  whilst  the  eelUsrell  wn 
Winy  cxmdeuscd  intoa  membranous  capsule.  Sine  the  ter- 

mination of  the  thoracic  dad  ire  meet  with  minute  clot*  in  which 
tttton  le  oni,  i  tingj lt  M  n**  improbable  that  theb 

tralon  i  'i"  true  cells — thai  into  ooloarien  blood-edh 

— beffecU  «l  within  the  blood  itself;  hi  Ltken>anner,tiM  Rial  tendency 

rdsthe  formation  of  each  cells  maj  deo  take  plaec  within  the 

hi, kmI    fipom  Ita  pluamn.       Miillcr  draws  attention    tu    the  fact,  that 

nnivt  uf  ihe  -  viU  of  t li *>  blood  contain  tripartite  nuclei, 

noting  also  in  thi*  respect  pusvaorpuselee.  IVe  uUo  find  thai  the 

blood  always  contain*  celts  with  a  simple  nucleus  like  she  raucufl- 

BjOfpuNeli^  uf  lu-alrhy  muroih  nicnblt&ee)i  amino  the  Other  h.u.il. 
thai  the  chyle  contains  cells  with  ft  multiple  nucleus.  A  sUght 
tUffi  renee  in  the  chemfoa)  constitution  of  the  chyle-plasma  on 
the  one  side,  and  of  the  blood-  or  axiidattan-phuiraa  in  (suppura- 
tion) on  the  other,  may  perhaps  be  the  i'.iuv-  of  ■  BimpU    nucleus 

in  she  Former,  and  of  a  fissured  or  multiple  nucleus  in  the  letter. 
Kolliker  Strongly  opposes  Midler's  view-;,  nnd  is  of  opinion  tliut 
Sciiw.'uin's  theory  is  strictly  applicable  to  the  development  of  the 
ooburleaa  btoodVoarposclea.     He  found  at  fche  cewpmencnrnetil  of 

the  lactcalsa  hut  never  in  the  thoracic  duct,  nuclei  which  were  either 
free  or  surrounded  by  granule*,  and  young  cell*  with  wall*  which 
almost  touched  the  nucleus,  and  were  very  fragile.  II-  im,r 
distinct])  maintains  the  existence  of  nucleoli.  Besides  tliiooi 
of  the  lymph-corpuscle*  in  the  minutest  lacteal*,  Kulliker  also 
assume*    that    they  arc   further  augment  td  ifl   the  lifttc 

vessels,  although  he  leavcb  it  undecided  wl  nil »  |  this  increase  is 
affected  by  endogenous  formation  or  by  subdivision.    'Hie  same 
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obwrrtr  distinguish**  larger  and  smaller  lymph-granules  in  the 
thoracic  duct,  and  is  of  opinion  thnt  tl*c  Utter  only  ate  converted 
into  blood-corpUM-lc*.  whilst  the  Urger  grnduully  dissolve  in  tlie 
blood. 

The  nam  thai  the  Idood-cella  of  the  cmbr 
liter,  wn«  Jong  iIdoo  iidvocatcrl   by   Kciehcrr,*   and   recent  1> 

i.il  pnjnotagirti]  u  d  mora  especially  by  K.  II.  Wchert  and 
Kolliker.]    Weber  showed  tliat  in  the  spring  tin  ii<  a  of  frogs  a*- 

aumes  a  total]  nt  notour,  while  nt  the  same  season  I  hi  morgan 

is  the  *ent  of  an  active  formation  of  new  hlood-cclla.  GerUch.§ 
whose  obsrrvut'um*  have  been  Mippnrtcd  by  those  of  ScharTneff||  has, 
hmvrvcr,  very  nvc-ntly  sni  to  prove  that  the  apt  • 

chief  factory  for  the  blood-cells  ;   hut  the  admirable  i  i  ,res- 

MM  of  Soberer  seem  far  more  to  corroborate  the  view  opposed 
hv  Kolliker,  and  subsequently  by  Beki  ■*  tat  the  hh>od-cor- 
pisrlrv  nra  for  the  mosl  pari    destroyed    in  the   spleen.     Ttii* 

murh,  at  nil  events,  seem*  certain,  thai  ll.r  fol  rn.it  iu:i  of  tliC 
blood  corpusrlc*  is  not  limited  to  definite  organ*,  for  blood- 
corpuscles  appear  in  the  germinal  arm  ol  the  embryo  before  the 
formation  of  vckm-Ik  :ind  irlnuds.  In  the  area  vasculoso,  blood* 
rorpuM-lcs  and  vessels  arc  formed  from  cell*  winch.  according  to 
K« -ii  hot)  Can  in  no  way  he  diftinjCuUttod  fr<im  one  another.  'Hiere 
Can  he  no  doubt,  therefore,  that  the  coloured  btood-cclla  may 
proceed  from  the  colourless  ones;  hut,  as  yet.  it  remain*  i  I 
termincil  whether  nueli  111  always  the  order  of  formation,  and  how 
this  node  d  development  II  elTr<  t    il. 

If  we  were  to  regard  the  oolourloH  blood-coTputoke  as  merely 
n  transition  Itnge  of  formation  of  the  coloured  corpuscles,  I 
significance  and  physiological  Importance  vonld  at  once  be  defined; 
bat  however  Bphen  eral  took  existence  In  the  hWid  may  be, 
vrt  cannot  "holly  deny  their  participation  in  thi 
morphosis  of  matter,  more  especially  as  many  of  these  bodies  do 
not  appeal  to  be  converted  into  coloured  corpuscle*.  They  art 
vital  cell**,  maintaining  an  active  Interchange  of  matter  with  the 
l>Wd-j>l;.Mi:u.  and  cannot  therefore  be  wholly  without  influence  on 
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the  general  composition  of  the  blood  and  the  metamorphosis  of  the 
animal  tU* n 

With  reference  to  tin-  chemical  phenomena  ■OOOmpBpylng  the 
morphological  transition  of  colourless  into  coloured  cells,  we  only 
know  that  humatin  is  gradually  developed  within  them,  and  hence 
we  mint  content  ourselves  with  a  brief  reference  to  the  view*  held 
l»y  recent  physiologists  regarding  the  morphological  process; 
omitting  all  notice  of  the  older  hypotheses. 

The  once  generally  accepted  view  that  the  red  blood-coq>u5cles 
are  fanned  from  the  nuclei  of  the  lymph-  and  chyle-corpuscles, 
by  the  disappearance  of  their  walls,  has  found  no  advocates  in 
recent  times.  M.  VI  tiller,  on  the  other  hand,  adopts  the  view  that  the 
urlesa  cells  are  directly  converted  into  the  red  blood-corpuscles, 
and  believe*  that  the  small  lymph-corpuscles  which  occur  in  the 
thoracic  duct  owe  their  origin  to  the  loss  of  their  fluid  granular  con- 
tents, and  that  thus  the  capsule  approximates  more  closely  to  tin* 
Tun  -lr-ii*t.  uluKl  all  their  con  ten  Is  disappear  ho  entirely  in  the  hi  i  mil, 
that  the  membrane  comas  in  contact  with,  and  constitutes  the  actual 
investment  of  the  nucleus.  The  corpuscle  is  then  flattened  Lfi  an 
analogous  manner  to  the  nucleus,  and  appears  concave,  while  the 
nnrleared  vesicle  imbibes  red  pigment  and  thuv  become*  furrnei  I  into 
a  jierfect  biood-oorposele.  The  ehexntaa]  behaviour  of  the  cell- 
wall  of  the  corpuscles  seems  however  opposed  to  this  view,  and 
there  arc  many  other  reasons  unfavourable  to  it*  adoption. 

According  to  Kolliker,  the  most  probable  *i«r It  that  which 
assumes  that  the smaller  kind  of  chyle-corpuscles  is  converted  by 
the  disappearance  of  the  nucleus  and  the  ahsorptiuu  of  pigment  into 
the  true  blood ■  corpuscle  ;  he  advunccs  the  following  grounds  in 
support  of  tliis  view ;  ( 1 )  The  similarity  of  size  in  the  smaller  chyle- 
corpuscles  of  the  thoracic  duct  and  the  red  blood-corpuscles ;  (2)  the 
perfectly  identical  liehaviour  of  the  capsule  of  these  chyle-corpuseles 
and  of  the  wall  of  the  blood-discs  towards  physical  and  chemical 
influences;  (.5)  the  faintly  yellow  colour  of"  these  chyle  corpuscles 
with  an  entirely  colourless  nucleus;  (i)  the  flattening,  although  in 
a  leas  degree  than  in  fully  developed  hloorl-corpuscles  ;  and  (5)  the 
nuclei  of  the  smaller  chyle-corpuscles  are  entirely  different  from 
the  hlood-corpu*clcs. 

To  these  three  theories  regarding  the  transition  of  colourlcaa 
into  coloured  corpuscles  Gerlaeh  has  added  a  fourth,  which  is 
principally  founded  on  the  occurrence  of  cells  containing  hliwul- 
corpuscle*  in  the  Malpighian  corpuscles  of  the  spleen  and  in 
the  liver  of  the  embryo.  According  to  him,  the  coloured  blood- 
vol.  n.  T 
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corpuscle*  are  formed  within  the  eolourtes*  ones,  so  that  the  Utter 
stand  in  llic  relation  of  parent-cell*  to  the  former.  But  a*  thk 
subject  Isetrings  less  to  physudogk'*!  rhesnistry  than  to  pure 
histology,  the  present  remark*  most  Miftkc  until  vre  arc  able  to 
bring  chemistry  to  our  aid  in  explaining  the  progressive  and 
regressive  development  of  the  blood-celN. 

As  y>  i  m  know  very  little  of  the  manner  in  arhkh  the  WW- 
corpuscles  act  in  the  living   blood,  the  objects  liny    fu'lil    ot  ti* 
results  of  tiicir  chemical  metamorphoses.    But  our  del; 
positive  knowledge  has  here  been  liberally  supplied  by  hypotnc*c«r 
whose  value  we  will  briefly  Ai  might  be  expected,  the  *s- 

covrry  of  these  peculiar  molecules  in  the  blood  led  to  thai  f«Uc  and 
ill-uiciil  application  of  the  word  "life'*  which  even  now  is  Dot 
wholly  banished  from  physical  physiology.  The  very  ragvcM** 
of  the  term  *  life  M  nerved  aa  a  cloak  for  everything  that  did  not 
readily  admit  of  being  referral  to  physical  nr  chemical  agencies. 
The  noleotales  nfllif  blood  were  supposed  to  be  endowed  with 
individual  vitality  like  the  infusoria,  fof  whidi  they  were  even 
mistaken  by  some  observers  (Kblc.  and  Mayor),  in  proof  of  which 
assertion  it  was  maintained,  according  to  t  zini.nk,  Treviranus  and 
Mayer,  ant]  still  more  recently  by  Emmeraon  ami  Render,  do* 
(top  exhibited  i  apo&tamoui  motion.  Very  recently,  moreover,  oo* 
of  our  most  distiiu;uihhcd  chemists  has  been  erroneously  led  by 
his  experiments  to  believe  in  a  peculiar  vital  activity  of  the  hi 
corpuscle*.  Dumas  could  not  n-i-t  advmnoiag  the  assertion  thai 
l  In-  btooA-corpusclea  possess  a  certain  respiratory  activity  which  may 
occasionally  be  reduced  to  actual  asphyxia.  It  will  he  a  tuft 
refutation  of  tins  view,  if  wo  mention  that  Dumas  was  led  to 
conclusion  merely  by  making  the  well-known  observation  that 
bloml-relU,  when  treated  With  neutral  alkaline  salts, cohere  when  at 
rest,  assume  a  darker  colour  and  begin  tu  bo  decomposed  at  a 
moderate  temperature;  a  bile  tin*  alteration  occurs  ata  later  period) 
when  the  blood  which  has  been  acted  on  by  salts  it  frequently 
shaken.  Duma*  thought  thai  the  access  of  oxygen,  brought  about 
by  shaking  tin-  blood-corpUMl»>,  caused  them  to  retain  their  vitality 
for  a  longer  period ;  but  when  tl icy  arc  slmkcn  with  nitrogen  or 
hydrogen  ^as,  they  do  not  sooner  become  dark  than  when  they  are 
shaken  with  atmospheric  air  ;  hence  it  ia  merely  the  motion  m 
retnnla  the  cohesion  and  furUier  decomposition  of  the  bit 
In  imlcr  to  avoid  ini>i*>WKV|ition,  we  would,  however,  uh 
reference  to  the  vitality  of  the  blood -eel  Is,  thnt  if  by  the  term 
we  mean  simply  a  group  of  physical  and  chemical  agencies,  baring 
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reference  to  morphological  progressive  and  regressive  development, 
vitality  can  no  mofl  be  denied  to  the  bloud-eorpusclcs  than  to  any 
Otfan  .ininul  or  vegetable  cell. 

An  opinion  long  prevailed  that  the  bloud-curpuscles  took  up 
oxygen  in  the  lungs  and  gave  it  oil  in  tlic  capillaries,  tin-  view  being 
bowel  upon  the  bright  red  colour  of  the  blood  in  the  lunt^and  it* 
dsvkneaa  in  ihr  rnpillaric**.  These  cells  were  in  fact  regarded  as 
carriers  of  oxygen.  Hcnlc  refutes  this  view  by  obaoi l  tag  that  wc 
might,  with  equal  justice,  also  term  them  water-carricra^  since  they 
ahow  themselves  no  less  capable  of  absorbing  the  sninllcat  addi- 
tional quantity  of  water  than  of  taking  up  oxygen  and  carbonic 
acid ;  for  they  absorb  water,  and  again  give  oft' a  portion  of  it,  in  a 
state  of  vapour,  in  tlic  lungs;  the  gnsce*  through  whose  assumed 
ohcii.ir;il  action  thu;  kmction  Of  tnr  m0|  ma  supposed  to  he 
derived,  could  only  exert  a  mechanicnl  influence  on  the  form,  and 
tin  n  fur  on  the  colour  of  the  blood-celts.  This  opinion  (Unveil 
■■iint  probability  from  Mulder's  careful  investigation  of  huMualin. 
which  was  found  to  be  perfectly  indifferent  to  gases,  and  likewise 
from  lite  above  named  inquiries  of  Nnsse,  llenlc,  Schcrcr  and  Brnch, 
who  have  shown  the  influence  exerted  on  the  colour  of  the  Mood 
by  the  alterations  in  tlic  form  of  the  cells.  There  are,  moreover, 
two  other  facts  which  appear  to  render  this  supposed  function  of 
the  blood-ceils  exceedingly  doubtful,  if  not  wholly  untenable;  in 
the  first  place,  Murchand  could  not  obtain  the.  slightest  trace  of 
carbonic  add  in  blond  through  which  oxygen  had  been  passed  after 
tlic  removal  of  all  the  gases;  the  conversion  of  oxygen  into 
carbonic  acid  cannot  therefore  take  place  within  the  cells  them- 
selves. Another  observation,  made  by  Hannover.  apeak s  hnuwer, 
still  more  strongly  against  the  usually  adopted  view;  for  this 
observer  found  thai  chlnrotic  patients,  whose  blood  is  often  exceed- 
ingly deficient  in  coloured  blood-cells,  exhaled  in  like  periods  of 
time  as  much  carbonic  acid  as  healthy  women.  Hence  we  im^'lit  be 
disposed  to  believe  with  Ilenle,  that  there  is  no  intimate  relation 
between  the  corpuscles  and  the  gases  of  the  blood,  if  there  were  nor. 
two  Important  grounds,  supported  on  facts  admitting  of  only  one 
iiitcq>rctatioi),  which  arc  in  favour  of  the  view  according  to  which 
the  hlood-cells  possess  the  capacity  of  absorbing  oxygen.  The 
first  of  these  grounds  rests  upon  tho  observation  already  referred 
to,  that  neither  the  intercellular  fluid  nor  the  scrum  alone  has 
the  power  of  absorbing  inure  than  a  small  quantity  of  oxygen, 
while  the  cell-containing  blood  exhibits  a  very  strongly  marked 
capacity  for  absorption  t  a  fact  that  speaks  so  strongly  in  favour 
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of  the  function  of  the  Mood-cells,  that  it  requires  no  further 
tspoiil  l lev  The  second  ground  supporting  the  idea  of  the  capacity 
of  the  blood-cells  for  absorbing  Rises.  U  that  diluted  hamaltn  or 
copiously  watered  Mood  which  run  Sains  only  some  few  reeo^nitililc 

rssjbJbbj,  whose  contents  (the  hasrnatin,  &c.)  are  for  the  attxt 
part  in  a  state  of  solution,  is  still  susceptible  to  the  action  of 
carbonic  acid  and  oxygen  ;  the  alteration  of  colour  cannot  pos- 
sibly depend  in  tins  MM  on  alterations  in  the  form  of*  the  hlood- 
corpuscles.     The  Inrninlin  of  Lecanu  and  MuM<  ame 

aa  tliat  contained  in  U*  fresh  blood-cells ;  although  the  solution  of 
the  blood-cells  very  probably  doea  not  play  the  part  ascribed  ' 
the  recently  dissolved  hsematin  rnuat  yet  participate  with  the 
lil  i-iil-i-iiq  nsdM  In  tl»e  capacity  for  alrtnrhing  gaSCS*  Marrluuid's 
esperimenl  simply  prom  that  the  hlood  coqjuscka  are  not 
capable  of  generating:  carbonic  aCld  by  their  own  unaided  power, 
or  when  removed  from  the  body  and  brought  hi  contact  with 
USygtU.  With  respect  to  Hannover's  view,  indejscridentl; 
the  l •iri-i.invt4iiice  that  i:  admits  of  several  modes  of  iiitcriweta- 
tion,  it  by  no  means  overthrow*,  the  opinion  that  the  blood-celis 
possess  this  capacity;  for  if  a  person  bating  fW  blood-evils 
exhales  as  much  carbonic  acid  as  another  whose  blood  is  richer  in 
oorpuacIcBj  it  doH  not  follow  finmi  this  that  the  production  of 
carbonic  acid  directly  depends  epon  the  blood-corpuscles,  bat 
seem*  rather  to  show  the  very  reverse.  The  blood-cells,  in  all 
probability,  absorb  most  of  their  carbonic  acid  after  they  reach  the 
capillaries,  and  they  are  obviously  able  to  take  up  a  larger  qntr 
than  tln-y  commonly  convey  to  tin-  renoni  blood;  thus  80  o: 
I  »i  ptvolca  of  chlorotic  blood  may  absorb  the  same  quantity  of  car- 
bonic acid  n  tliut  winch  is  generally  absorbed  by  \W  corpuscles  ol 
healthy  blood  in  the  capillaries:  those  sn  cells  may  therefore,  in 
Hkfl  manner,  exhale  as  much  Carbonic  add  in  tin'  lungs  as  the 
120.  Then,  moreover,  the  intercellular  fluid  exhibits  a  greater 
capacity  for  dissolving  carbonic  acid  than  oxygen,  ai»d  it  noohi  not 
therefore  require  tin-  c>-< .position  of  the  blood-corpusclet  to  convey 
to  the  lung*  the  carbonic  acid  transuded  into  the  capillaries.  W« 
therefore  consider  the  view  which  ascribes  to  the  blood -cor  pose  lea 
the  function  of  ftbaorbin*;   oxy:  it   partially  off  in 

the  capillaries,  not  only  to  bo  uiicontrovertcd,  but  to  be  completely 
proved . 

Tiir  qoeation  hen  Bris**,  whether  the  oxygen  Unnly  mechani- 
cally taken  up  by  the  blood-cells  or  loosely  combined  with  theco, 
or  whether  it  is  chemically  united  with  some   of  the   indxrideal 
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constituents  and  thus  directly  y'tws  rise  to  tin-  formation  of  car- 
bonic acid  in  tlic  capillaries.  Both  these  modes  undoubtedly  nr<  ur, 
for  the  greater  part  of  the  oxygen  absorbed  in  the  lungs  is  only 
mechanically  taken  up  by  the  corpuscles,  or  is  brought  to  the 
capillaries  in  a  slightly  combined  form,  us  is  clearly  proved  by  the 
experiments  of  Magnus,  Marehand,  and  others;  but  it  would  be 
lingular  if  the  blood-cells,  whu \h  iTC  M  susceptible  to  external 
influence* — as,  for  instance, to  chemical  agents — and  which  undoubt- 
nlly  manifest  an  arrive  metunovphoib  of  mutter,  should  remain 
wholly  unaffected  by  oxygen  Tide  iavboweTer,  b]  do  dmum  the 
case,,  as  we  learn  from  direct  observation?.  Wc  have  already  shown, 
and  purpose  making  still  more  evident  by  a  special  reference  to 
analyst**,  (hat  the  difference  in  the  chemical  constitution  of  the 
arterial  rod  venous  blood- cotpmejee  Ban  scarcely  be  explained 
pi  by  the  ftsstiiitptiiiM  r.f  ■  | -l.riuii  a]  to t& mi  of  the  oxygen  upon 
the  Individual  organic  constituents  of  the  blood-corpuscles  in  the 
Ittngt,  We  would  here  only  observe,  that  wc  found  the  mineral 
nbetanoea  and  the  hm-matin  augmented  in  the  blood-corpuscles 
after  the  inspiration  of  oxygen,  whilst  the  organic  substances,  and 
iccially  the  fats,  were  considerably  diminished.  This  incon- 
teetlblfl  fact  can  scarcely  be  exphiiued,  excepting  by  the  supposition 
tint  it  [l  only  the  mineral  substances  and  the  hannatin  which  increase 
in  weight  by  the  absorption  of  oxygen,  whilst  the  organic  substances, 
and  more  especially  the  fats,  arc  either  destroyed  by  oxidation,  and 
their  products  of  decomposition  transferred  to  the  intercellular 
Bold,  or  it  all  events  they  undergo  a  considerable  diminution  of 
weight  by  the  formation  of  water  and  carbonic  acid.  No  one,  how- 
rw  r,  run  seriously  belief*  Lbut  the  bluod-roi  pu.M-Irs  IWIO  BD" 
chunked,  like  mechanical  molecules,  from  the  capillaries  of  the 
lesser  to  those  of  tho  greater  circulation. 

Although  we  are  not  yet  able  to  express  the  function  of  the 
hhtuxl-cell*  in  exact  dieutical  equations,  and  therefore  cannot  cmn- 
prebend  their  precise  physiological  import,  wc  may  yet,  from  the 
facts  at  our  disposal,  form  some  general  opinion  in  reference  to  the 
purpose  of  their  existence  in  the  blood.  The  blood- corpuscles  arc 
cells  having  special  contents,  whose  existence  cannot  he  i-miceived 
on  physical  grounds  without  a  simultaneous  and  continuous 
imorphosis  of  matter.  Their  activity  must  correspond  to  the 
menstruum  in  which  they  nrc  suspended,  and  to  all  the  relations 
generally  in  which  they  occur  in  the  living  body.  We  must, 
■  priori,  Conclude  thai  each  recant  animal  cell  in  the  healthy  blood 
bj  under  given  relation*,  metamorphosed  into  blood-corpuscles, 
precisely  as  wc  see  the  primary  type  of  the  animal  cell,  the  clinic- 
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corpuscle,  converted  into  a  blood-cell ;  for  it  it  an  incoctroTotiUe 
proposition  in  physiology)  that  like  condition*  acting  on  lik« 
tulwtrata,  nut  give  rise  to  identical  results.  If,  however,  the 
formation  of  a  cell  dejieml  upon  liar  medium  surrounding  it,  its 
Muljscouent  activity  can  only  be  developed  in  relation  to  this 
medium;  hence  the  blood-cells  and  the  plasma  must  stand  in 
a  constant  reciprocal  relation  to  one  another,  precisely  aa  the  yeast- 
cell*  do  to  the  fermenting  mixture.  It  remains,  however,  for  future 
inquiries  to  determine  the  metamorphoses  which  result  from  this 
reciprocal  tiction.  As  far  as  we  arc  at  present  able  to  form  an 
opinion  on  this  subject,  we  think  wc  shall  not  he  deviating  very 
widely  from  the  truth,  if  we  regard  the  hlond-rclls  as  organs,  that 

say, as  laboratories,  in  which  the  ttidhrichu]  oonstitucutl  of  the 
plasmu  arc  prepared  for  the  higher  function  of  aiding  in  the  forma- 
tion and  reproduction  of  the  tissues.  As  soon,  however,  as  we 
attempt  to  specify  the  individual  constituents  of  the  plasma,  we 
Iom  DUTwfaai  In  I  labyrinth  ol  hypothena,  Than*  fat  nttiiTr^ 
acme  observer*  have  conjectured  that  fibrin  was  elaborated  from 
albumen,  which  il  possible,  in  ao  far  as  fibrin  appears  to  be  a  sab- 
stance  ready  elaborated  for  deposition  in  the  tissues,  but  improbable, 
since  we  also  rind  in  some  cases  that  the  fibrin  is  increased  in  aa 
extraordinary  decree  in  blooil  which  is  very  poor  in  oorpnsrJfii 
(chlorosis). 

lli.-   blood-corpuscles,  like  all  other  cells  endowed  with  vital 
activity,  have  a  definite  period  of  existence.     This  limited  duration 
has  been  regarded  by  some    philosophical   impiirers   as   a  sp* 
piopflrty  Of  living  beinys,  as  if  every  physical  or  eliemii-.il  process 
must  not  in  tiki  numncr  bate  a  definite  period  of  duration  tin 
by  a  commencement  and  a  termination.     No  one  can  doubt  that 
the  activity  uf    the  blood-corpuscle*  has    its  boundary,  and  that 
t!  <-\   periahj  although  the  mode  and  course  of  their  gradual 
struction  yet  remains  a  mystery.     All  wc  know  is,  that  in  our 
niirroftcopico-chemicnl  investigation*   tfa«      lis  ofthcaotiic  I>1- Kid  vary 
in  the  length  of  time  during  which  they  can  resist  chemical  agents, 
and  hence  it.  is  conjectured  that  the  more  easily  decomposed  e 
which,  moreover,  general ly  exhibit  greater  intensity  of  colour,  are 
the  older,  and  that  those  which  are  not  easily  acted  upon,  arc  paier, 
and  appear  in  their  granular  contents  to  present  the  rudiments 
of  a   nucleus,   are  of  more   recent  origin.      Wc  hare  no  certain 
knowledge  of  ilu-  length  of  time  thai  an  individod  cell  continues 
The  observation  made  by  llarlcss,  that  a  frog's  bloooV 
corpuscle*  entirely   disappear   after    nine   or    ten    alternations  of 
oxypui  and  carbonic  ntldj  Bronld  enable  us  to  form  an  average 
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estimate  of  the  period  of  their  duration,  if  it  were  not  that  both 
•o  substance*  were  em;  i   the  experiment  in  a  state  of 

purity,  whi|,r  in  the  lungs  the  hinuil-mrpusclp*  are  only  acted 
upon  liy  ntiiK  Mitainiiig  about  4  J  of  carbonic  acid.    Wc 

may  pre-  I  M  From  a  comparison  of  the  blood  taken  in  repeated 
venesections,  that  the  period  of  duration  or  existence  of  the  red 
CUipUBClgl  is  not  very  ihort ;  for  the  circumstance  that  the  blood 
continues  for  several  days  alter  a  moderate,  venesection  la  be  poof 
in  corpuscles,  and  even  exhibits  a  great  deficiency  of  thc-*c  bodies 
lor  n  prolonged  period  after  repeated  venesections,  certainly  prove* 
that  their  regeneration  is  not  effect cd  with  great  rapidity.  If, 
however,  they  :  re  >lnwtj  regenerated,  as  Appears  to  be  the  cane, 
judging fn ii  11  tin-  copious  jiU|)pi\  ot  oolow  lose  cells  in  the  circulating 
fluid  after  severe  lossc*  of  blood,  they  cannot  have  a  very  short  ex- 
istence, for  otherwise  the  number  of  the  coloured  cells  would  not  so 
far  exceed  that  of  the  colourless  corpuscles. 

T!.<-  question,  whether  the  bfaod-riirjmsclrs  arc  dhintit/ralfd  at 
one  drjiuili-  tpctg  ha*  not  yet  been  decided  with  any  cerluiiity.  It 
was  generally  supposed  by  the  earlier  observers,  that  the  destruction 
of  the  blood  corpuscles  was  effected  by  the  alternating  notion  of 
oxygen  and  carbonic  arid,  as  well  U  of  different  salts  and  other 
sulwraurv*,  thil  action  being  gradually  continued  throughout  the 
Whole  course  of  flu'  hlnod-ve^els,  and  tbeil  ptoductl  BOO  under- 
going a  gradual  solution.  As  the  arterial  blood  has  been  found  to 
he  poorer  in  corpuscles  than  the  venous,  some  support  seemed  to 
be  atfonled  to  the  view  that  the  older  Mood-cells  were  principally 
destroyed  in  the  capillaries  of  the  lun^s  by  the  access  d(  oxygen; 
but  as  it  has  been  only  proved  that  the  weight  of  the  sum  of  the 
blood-cells  is  diminished,  and  not  that  their  number  is  lessened, 
we  are  by  no  means  compelled  to  assume  that  the  blood- cells  ara 
destroyed  in  the  arteries;  and  it  would  even  appear  probable,  on 
many  grounds,  that  the  weight  of  each  cell  is  diminished  by  respi- 
ration, but  not  thut  the  whole  number  15  lessened.  There  seems,  how- 
ever, to  have  been  a  disposition  to  connect  the  disintegration  of  the 
blood-col U  with  one  definite  locality,  and  Schultz  more  especially  do- 
nated Uw  liver  da  the  organ  In  which  this  proeeoa  m  e&ctexL 
F.  Ci  Bchmid'e  more  accurate  iuveitigatioua  uf  the  portal  blood  uud 
of  the  coloured  colls  contained  in  it,  which  differ  from  those  of  other 
blood,  appear  indeed  to  afford  ■  mow  1  Out  foundation  for  this 
hypothesis.  We  have  already  spnl.cn  at  length  of  the  constitution 
of  the  portal  blood  and  uf  its  relation  to  the  hepatic  function, in  the 
chapters  on  "  bile"  and  on  "  the  blood/'  and  from  our  comparative 
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analyses  of  the  portal  and  liepatie  venous  blood,  we  are  led  to  the 
ronrlusicm  tliat  the  livrr  ought  rather  to  lie  rr^arded  as  an  or^an 
for  regenerating  the  hlood-corpusctcs  than  as  the  seat  of  their 
destruction,  although  *c  will  not  deny  that  blood-corpuacka,»hicl* 
hare  usually  been  regarded  as  cells  in  an  advanced  state  of  det-elop- 

iveyed  from  the  splenic  to  the  jxirtal  vein.  O; 
other  hand,  during  digestion  Wfl  found  only  normal  blood -corpuscles 
in  the  blood  of  the  portal  vein.  Schults'a  view  cannot,  therefore, 
bi  received  without  a  certain  reservation.  An  opinion  bat 
been  lately  advanced  by  KODUnr,  and  still  more  recently  by  Ecker, 
bam  the  histological  investigation  of  the  spleen,  and  more  espe- 
cial! t  of  the  Malpighian  bodies,  that  lliis  ontl  which  was  previously 
held  to  be  the  scut  of  the  formation  of  blood,  and  indeed  b  efcli 
regarded  as  such  by  Gerlach  and  Schaffner,  is  in  fact  the  principal 
seat  of  the  solution  and  complete  disintegration  of  the  Wood- 
corjmsrlrv  Willi*  such  contending  views  prevail  among  the  most 
traatwort'i)  i  i  ^  wc  should  not  venture  to  give  the  pre- 

ference to  cither  of  these  opposite  theories,  if  chemical  analysis 
did  not  hero,  as  in  so  many  cases,  come  to  the  aid  of  histological 

inquiry.      Srhrrer   has   marlr   a   very  adniimblr  investigation  of  the 

spleen,  which  has  led  to  several  important  discoveries ; 
result  of  which  is,  thnt  in  the  splenic  juice  there  occur  all  the  most 
remarkable  transition  stages  of  the  products  of  decomposition  of 
nitrogenous  and  albuminous    matters,  and  of    the  blood-pigmcnL 
ittdf,      li  i,   prolmblr.  from  this   investigation   that  the 

ddt  in  the  destruction  of  those  blood-corpuselcs  which  are 
no  longer  able  to  accomplish  their  proper  functions.  We  svill, 
however,  defer  the  fuller  consideration  of  this  hypothesis,  » 
rrMilts  from  the.  simplest  induction*  till  we  treat  of  the  clwinico* 
physiological  nature  of  the  spleen, — having,  moreover,  already  far 
exceeded  the  limits  originally  prescribed  to  the  present  chapter  o a 
the  hlood. 
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Thk  chyle  presents  I'arious  physical  properties  which  differ 
with  the  condition  of  the  animal  (as  for  instance]  whether  it  is 
fasting  or  ha*  been  letdj  fed),  the  part  of  the  chylifcrou*  pyttUI 
from  whence  it  ha*  been  procured,  and  the  nature  of  the  food  thnt 
has  lx*cn  taken.  It  commonly  form*  a  milky,  opalescent,  yellowish 
while  or  pale  reddish  fluid  with  a  faint  animal  odour,  a  somewhat 
saline  and  mawkish  teste,  and  a  very  faint  alkaline  reaction.  Like  the 
blood,  it  coagulate*  in  nine  or  ten  minutes  after  it*  removal  from  the 
ehyhferutis  system;  the  eoaguluin,  which  Contracts  in  from  two  to 
four  hour*,  is  much  smaller  than  that  of  the  blood,  and  is  very  toft, 
friahlr.arid  sometimes  merely  gelatiuous.  When  exposed  to  the  air, 
it  general  I  \  a- mines  a  somewhat  light  red  colour,  if  it  had  previously 
been  yellow.  This  is  especially  observable  in  the  chyle  of  horsey. 
The  seni.n  of  the  chyle,  although  clearer  than  fresh  chyle,  still  in 
-••ricral  retains  some  degree  of  turhi«lit)  ;  when  merely  diluted  with 
water,  it  seldom  becomes  more  turbid,  hut  when  boiled*  it  bccomci 
of  a  milky  white  colour,  and  commonly  deposits  a  few  minute  clots. 
Acetic  acid  often  induces  a  turbidity  (Nassc*) ;  on  evaporating  the 
fluid  filtered  from  tbe  nlhnminniu  enngulum,  the  surface  appears 
covered  uirh  a  eolourlr.vs  transparent  membrane  (albuminate  of 
soda).  The  chyle-scrum  docs  not  coagulate  when  treated  with 
ether,  hut  is  rendered  clearer.  A  dirty  yellowish  white,  cream-like 
stratum  is  formed  between  the  ether  and  the  chyle-serum. 

Airortling  to  Tiedemaim  and  CJinelin,  ai  Well  as  according  to 
V1.S-.C,  the  chyle  is  almost  colourless  and  transparent  in  birds, 
amphibia,  and  fishes]  while,  according  to  J.  Midler,  Gurlt,  Simon, 
NaMc.  and  my  own  observation*,  it  is  of  a  deeper  red  colour  in 
hon$S  than  in  ;my  other  animal*  which  have  hitherto  been 
examined  with  reference  to  this  subject.  Nassc  found  the  ihyle  of 
cats  of  a  perfectly  milky  whiteness.  During  digestion  the  chyle 
is  in  general  extremely  turbid;  at  other  seasons  it  forms  a  faintly 
opalescent  fluid,  which  only  exhibit!  a  reddish  colour  in  the 
thorarii'  duet. 

The  ehyle  that  has  been  collected  during  digestion  is  very  rich 

in  morphological  elements,  since  it   exhibits,  as  a  highly  plastic 

fluid,  the   most  varied   stages   of   cell-formation.      Hence  a  great 

variety  of  ninleeulrs   have   been  distinguished   in   it,  and  the  pro- 

*  IlandwfrTtarlmeh  dcr  Physiologic      Bd.  1,  S.  SSfc 
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duct*  of  different  stages  of  development  bare  received  the  name 

M  liter,*  Srhaltx,t  R.  W  ilcn1r,§ 

NitW,!|  Art.old.1  Kolfiker,**  UerlisU  I  II.  MOU 

A*  a  D»0rt  detailed  description  of  these  molecule*  falls  ratlin 
within  the  province  of  histology  than  of  chemUtry,  wc  refer 
renders  to  the  ivorks  of  the  abov«*-mentioned  observer*,  Kuril 
Onrtdvei  I"  n  to  a  notice  of  the  most  important  points  in  reference 
bo  the  microacopScal  investigation  of  the  nolei  olevof  the<  I  .1  • 

;  ylc  which   has   been   taken    from  the    minutest 
lacteal*  durin  H  I,  exhibltt  e.rtremr/y  rnintttr  granule*,  wi 

cover  thr   field     't   vim-   like   a  thin  veil.     These   granules,  w! 
have  been  rap      i  nincd  i>y  II.  Mulli  r,  and  rrcoj  i  be 

f.it-;«riLiu:lt-»  surrounded  by  a  protein-like  cnpmle,  remain  unaltered 
on  the  addition  of  water,  but  flow  bogetiter  and  fonn  the  ordinary 
h&gtobulefl  when  the  chyle  is  treated  with  acetic  acid  or  dilate 

lie  potaxh.  A  similar  result  ix  observed  when  the  chyle  b 
mflereil  to  dry  and  the  nVidue  ix  .t^on  di*«olved  in  water.  Most 
observers  a^ree  in  the  opinion  thai  no  true  fat-gloMea  are 
general!}  contained  in  the  fresh  chyle  of  animal*-,  although  they 
have  frequently  been  found  in  human  chyle;  this  may,  however, 
be  owing  to  die  circumstance  that  the  chyle  which  it  usually 
taken  from  the  bod)  rant  time  after  death,  may  already  be  jinr- 
tially  decomposed,  and  may  therefore  he  acted  upon  by  putrefac- 
tion, Mcnewbal  hi  the  name  manncT  u.n  by  the  potash. 

In  addition  to  these  fine  molecular  ^nnule**  the  chyle,  more 
especially  at  the  origin*  of  the  Vctttls,  ennta  il  ftbci  rfMrrter 
t/niutifc.1  nhich  arc  grouped  into  muse*  and  appear  to  l«?  hell 
together  by  moaui  of  d  hyaline  substence  ill.  MiiHcr),  and  distinct, 
sharplv  doEncd  nurfci  with  nucleoli,  which  arc  in  some  coses 
covered  with  individual  ^ninulcK  (Kolliker). 

It  ha*  generally  been  ueumed  that  there  fere  specinl  a&y2r- 
corpuscles  which  are  the  dLrtinguiihing  oonstitoeot*  of  the  elnlc; 
but  thew;   bodies  do  not  actually  differ  from  the  k-mph- corpuscles 

*  lUn.ll...  I.  Pfcj*   lM.I,8.33*larEnglUliTrf.iiiI»lion1-JndI'M.Jv<J.Lp.aai. 

|  -i  .in  ili-i  I'imiUliuii.      Stulttf.  1030,  S.  43. 
I  Befa  S.  v.»ryl.  I'IivmhI.      Ikl.  •„>,  «.  aft. 
|  Allg.  An*t.      S.  421 — 131. 
||  HiuidHf.rn-rb.  <l«r  Physiol.     Bd.  I,  &  ttfl. 
«I   Aiuili.mi,'.  S.  XUO. 

*»  Kntvicklu»ipgt«elticfaU>  Her  Oplmlopodro.     Ztricb,    1511,  8.50, 
ZcllM:lif.  f.  int.  MrJ.      lid.  4.  &  142-147- 

■ft  Lvrn|itigef&*s*riii.  u.  Hint  Yorrlehiungen.    Gatiing.  1844,  8.  6na. 
♦♦  ZuiUcbr.  f.  rat.  M*L     Ud.  3,  8.  S30. 
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or  tat  colon  Hew  blood-corpuscles,  ^K-inp  distinguished  from  (.fie 
latter  only  in  this,  that  they  represent  different  stages  of  the 
development  of  these  cells.  They  present  considerable  variety 
of  size  Mid  form,  exhibiting  in  some  case*  ft  distinct,  and  in  others 

an  indistim-t  nurleus,  and  sometimes  even  a  cleft  nuoin/  v.  inch 
frequently  remaitM  indUiincr.  until  it  is  Mated  with  wntrr,  and 
hence  tMN  nnjiusi-h  I  up pear  in  the  chyle  itself  like  mere  faintly 
translucent  VWokti  It  is  worthy  of  notice  that  many  of  these 
lnwlies  hare  frequently  a  magnitude  of  l-200th  of  a  line  in  the 
lacteal*  of  moderate  calibre,  whilst  the  size  of  those  in  the  chyle 
©f  the  thoracic  duel  seldom  exceeds  l-25lith  or  l-35()th  of  a  tine. 

We  iiavt  •  ii  ilv  noticed  their  chemical  relations  in  speaking 
of  tli.-  boIo Offa  blood* ewpflsclotj  and  we  purpose  again  reverting 
to  the  subject  under  the  head  of  pus-corpuscles. 

If  the  search  be  conducted  with  cure,  rnlourtd  Monti-corpuscle* 
may  always  he  found  in  the  chyle  of  the  thoracic  duct,  allhuugh 
they  are  not  present  in  laryc  quantities. 

In  order  to  obtain  the  largest  possible  quantity  of  fresh  chyle, 
the  animal  should  be  killed  from  tiro  to  five  hours  after  feeding, 
either  bf  BtflDgulttiofl  or  pithing,  ihr  tifcOVMM  eavity  nj>encd,  and 
the  thoracic  duct  tied  immediately  before  its  entrance  into  the 
subclavian  vein.  After  s  short  time  the  duct  will  be  filled  with 
rh'.  \r.  and  will  appear  distended  or  as  if  it  were  injected.  It  must 
then  he  carefully  directed  into  the  abdominal  cavity  a*  far  a*  the 

feceptaciilutn,  and    the   contents    discharged  with  GUI     in    DfdaTtD 

avoid  all  admixture  of  blood),  either  by  means  of  a  fine  troehnr  or 
by  simple  incision.  A  greater  quantity  of  chyle  may  be  obtained 
by  laying  open  the  thoracic  portion  <>f  the  duet  and  Buffering  the 
flow  trim)  the  incision  ;  hut  the  precipitous  flow  of  chch- 
in  the  fresh K  kilh'd  auiui.il  ina\  posaihly  »ive.  rise  to  a  more 
abundant  (low  of  lymph  and  aqueous  fluid,  so  that  the  chyle  may 
not  possess  a  perfectly  normal  character. 

In  reference  to  the  chemical  constituents  of  the  chyle,  we  may 
obeerve  that  they  entirely  correspond  with  those  of  the  blood] 
and  hitherto  only  very  slight,  or  even  wholly  unimportant  dif- 
ferences have  been  observed  to  exist  between  the  pla-ma  of  the 
blood  and  the  chyle.  This  admits  of  a  ready  explanation,  for 
an  accurate  chemical  analysis  is  only  practicable  in  the  case 
of  the  chyle  of  the  thoracic  duet,  which  not  only  resembles  the 
blood  fat  more  closely  than  docs  the  chyle  of  the  smaller  vessels, 
bat  which  has  even  taken  up  blood  that  ie  already  coloured,  to- 
gether with  blood-corpus-lc*.  from  the  1\  mpliaties  of  the  spleen. 
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Next  to  the  undissolved  molecules  of  the  cJiyle,  whose  chemical 
constitution  lica  even  further  beyond  the  ran  go  of  our  iiiqairirs 
than  thtit  of  perfect  blood-oelW,  the  fibrin  has  the  principal 
claim  on  our  attention.  It  differ*  from  thai  of  the  blond  at 
generally  exhibiting  ;i  Ittal  considerable  COBtffBCtQit) .  and  the  awa*- 
what  gelatinous  consistence  to  which  pathological  anatomists  bate 
applied  the  term  "  fibrin  inl'dtnited  with  serum."  Like  the  fi'trin  id 
many  morbid  exudations  it  is  occasionally  rcr llnofotd  *ome  hows 
after  it*  coagulation,  especially  when  tin-  guroi 
exceeds  the  usiud  mean.  It  does  not  often  exhibit  tl*e  fibrosa 
tcxlurc  of  solidly  coagulated  blood-fibrin  under  the  micruacopc, 
but  dissolves  very  readily  RD  diluted  alkalies  and  organic  acidi, 
and,  after  being  digested  for  a  short  time,  in  u  volution  of  nitre  or 
rv,:\i  of  It wh i k'Ii Inratc  of  MU  '"ii,j.       I'    u.u    be  OOflipattrfj  |   nv 

pitated  from  the  acetic-acid  solution  by  hydmehloratc  of  ammonia, 
iOd  again  almost  perfectly  separated  from  this  solution  hy  acebc 
aeid.  I  found  only  l'7"i  °*  *tron«;ly  alkaline  afth  in  rhylc*nbrin 
uhirh  had  been  duly  deprived  of  its  fat,  veil  washed,  and  dried. 
Like  llir  fibrin  of  the  blood,  the  chyle-fibrin  alv.  ay*  contain* 
some  of  the  uhovc-numed  morphological  constituents  of  tin*  efaffah 
and  is  therefore  even  richer  in  (at  than  the  blxxJbbnn,  hut  it 
very  seldom  happens  that  the  fibrin  of  the  chyle  eitcloscs  in  its 
coagulation  all  the  elements  winch  were  nspendod  in  thr  inter- 
cellular fluid .  and  mi  this  account  the  serum  of  the  chyle  is  in 
lv  "  i:»l  dearer  than  I  Ifl  ..nvrial  .-hvle,  ftlthoaffa  ||  a/.v.-.y*  f>.:.i^ 
some  daglW  of  turbidity,  or  at  all  event*  of  opule-scencc. 

In  the  mum  of  the  chyle  atbtttaen  is  a  Wo  the  preponderating 
solid  constituent.  This  albumen  has  been  regarded  an  iin  perfect  ly 
developed  i Trout),  owing  to  the  circumstance  that  it  coagulates  on 
being  heated,  and  is  at  the  same  time  precipitated  to  a  certain 
degree  by  noetic  add.  Independently  of  the  illogical  character  of 
the  argument   which   ran   uvtuini     tlie  a  chemically 

imperfect  substance, — and  Wfl  Blight  just  as  rationally  auumc  that 
malnria  is  a  more  perfect  carburcltcd  hydrogen  than  olefian*  jjax 
or  the  reverse. —  every  nnc  who  has  read  the  observations  in  page 
\v.v2  of  vol  )..  naM  at.  once  conclude  that  the  only  dihVrtsic* 
presented  by  the  Albumen  ;i:ima  fiom  it**  bring  combined  with 
more  alkali  in  the  chyle  than  in  normal  blood;  and  this,  more- 
over, is  confirmed  by  direct  investigation,  at  least  in  Ihe  ditl, 
the  thoracic  duet  of  horses.  1  li  <!  de-serum  is  not  rendered 
turbid  by  strung  dilution  with  wntrr;  when  boiled,  it  does  not  so 
much  form  coherent   (hikes  as  a  milk-white,  opaque  fluid;  and  it 
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becomes  covered  on  evaporation  by  n  colourless  membrane.  The 
tu)Uff)U3  extract  of  the  residue,  of  tin1  chvle  exhibits  a  slronMy 
alkaline  reaction,  and  ttic  Bolution  may  l>e  rendered  turbid  by 
neutralism;  it  with  acetic  acid.  After  this  turbidity  ha*  been 
removed  by  a  more  copious  addition  of  acetic  acid,  ferrocyanide  of 
potassium  gives  lisc  to  a  considerable  precipitate.  The  aqueous 
extract  of  the  residue  of  the  chyle  pnwffltll  great  turbidity  on 
being  boiled  with  hydroehloratc  of  ammonia,  as  well  as  on  the 
addition  of  nitric  acid.  The  albumen,  after  being  thoroughly 
washed  with  water,  alcohol,  and  ether,  was  found  to  yield  on 
incineration  2*0683  "*"  mineral  cmiMiiuent*,  including  a  consi- 
derable amount  of  alkaline  salts,  which  effervesced  on  the  addition 
of  acids.  The  supposed  DfOSWOS  of  casein  in  the  chyle,  instead  of 
being  proved,  seems  therefore  to  be  rendered  very  improbable 

It  would  be  in  important  point,  if  we  could  show  that  the 
prptoitrs  of  the  albuminous  substances  in  the  food  are  present  in 
the  chyle,  but  from  our  ignorance  of  the  necessary  reagents,  this 
question  cannot  at  present  be  decided  by  direct  Investigation.  As 
the  chyle  contains  from  •!•:>  to  3*Og  of  non-eosgnlable  tabstanoas 

which  are  only  soluble  in  water, Ond  consist,  of  I  Iurj:e  proportion  of 
albuminate  of  soda  and  mineral  salts,  it  is  nt  all  events  improbable, 
to  say  the  least,  that  peptones  should  be  present  in  the  chyle 
discharged  from  the  thoracic  duet  of  the  horse ;  and  hence  the 
Qtn  vtion.  whether  the  peptones  are  elaborated  in  the  mesenteric 
glands  into  albumen  und  fibrin, still  OUTItinues  wholly  undecided. 

Our  microscopical  and  microscopico-chcmical  invcstu;iiliniis 
prove  thatv/cr/  is  contained  in  large  mmntity  in  the  chyle,  and  oven 
show  with  some  degree  of  probability  that  the  chyle  contains  a 
considerable  ijoantity  of  non-saponilied  fat  in  the  smaller  lacteal*. 
whilst  in  the  thoraeic  duct  the  proportion  of  saponified  f«t  pre- 
ponderates. I  was  unable  by  any  method  to  obtain  a  crystullizable 
f»t  from  the  saponified  or  non-saponified  hits  of  the  chyle  of  the 
horse;  and  Other  observers  have  stat:  d  that  they  could  only  dis- 
cuvei  »  greasy  and  Lallow-like  fat,  although  they  may  not  alua\s 
bate  attempted  to  detect  the  fat-crystals  by  the  aid  of  the  micro- 
scope. 

Some  authors  profess  to  have  found  sugar  in  the  chyle ;  others 
BOD.U  not  discover  this  substance.  Troiuuier*  belie vr.s  he  has 
detected  Its  presence  in  the  chyle  of  horses  by  means  of  his  own 
sugar-test,  but  it  is  well  known  that  many  causes  concur  in 
destroying  the  practical  value  of  this  test.     Thus,  for  instance,  the 

•  Aon.  d.  Oh,  a.  I'liarm.     lid.  39,  S.  3G0. 
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chyle  contains  albuminate  of  soda,  winch  posses  into  the  akobohe 
hndexortsa  di  influence  on  the  reaction;  this  sub- 

stance may  yield  the  -liful  blue  solution  with  vulphate  of 

Copper  ami  |uH;isIk  ami  at  all  e\enlx.  after  prolonged  boiBaft  may 
give  a  ycllowiih  red  precipitate  without  the  chyle  containing  • 
trace-  of  sugar.  The  substance  whicl  H  loaned  is  the  albicoiriau 
of  the  oxide  of  copper,  investigated  by  Lassatgno,  which  on  pro- 
longed  boflhw  with  potash  likewise  preeipiiatc*  suboxide  of 
copper.  I  have  never  been  able  to  detect  any  sugar  in  the  chyle 
Of  liurscs  fed  on  bnm,  but  the  presence  of  this  substance  could  be 
determined  with  certainty  in  the  case  of  horses  which  I  had  fed 
In  H  uumMajilia  period  nn  starch  or  highly  amylaceous  food,  by 
iying  tbt  method  indicated  in  vol.  i.,  p.  884  aid  with  doe 
attantUNl  to  all  the  precautions  specified,  and  also  by  the 
fermentation  t><t.  It  would  appear,  therefore,  as  if  sugar  I 
I  ed  Iota  the  chyle  in  appreciable  quantities  where  thero  was  an 
execs  of  it  in  the  intestine. 

-iry    CCtuffftMafl    cannot    lie  deteelrd    IB   thrr   sbyifl    by 

*1  hitherto  att.<  m|.v.l.     (Sec  pp.  72  and  90.) 

1    have  determined  with  certainty  the  presence  of 
Uctatta  in  the  chyle,  at  least  after  feeding  animals  with 
food.     (See  vol.  i.,  p.  95.) 

The  chyle  is  very  ikh  in  ulkalics,  which  arc  combined  jai 
with  albumen,  partly  with  lactic  acid,  und   partly  with  fatly  acids; 
hanct  the  aqueous  solution  of  the  ash  exert*  a  strongly  alkaline 
reaction,  and  effervesce*  with  acids. 

Alkaline  sulphate*  do  not  exist  pro-formed  in  the  chyle,  but 
occur  in  its  a>h.  Thus,  for  in-tunce,  if  the  aqueous  extract  of  das 
solid  rnaJlilW  of  the  chyle,  after  being  treated  with  alcohol  and 
Other,  be  carefully  neutralised  with  acetic  acid,  evaporated,  and 
ajrain  dissolved  in  wutcr,  filtered,  and  finally  treated  with  a  salt  of 
baryta  afin  being  pn-\ii'ii%l\  acidified  by  nitric  acid,  then 
be  the  faintest  trace  of  turbidity  nor  any  subsequent  deposition  of 
the  slightest  sediment. 

Wc  find  no  trace  of  smlphocyanidcs,  which  miyht  possibly  hare 
passed   iiitu  tlir  chyle  with  the  saliva  ennveyed   in  the  intestine; 
at  all  events   the  salts  of  peroxide  of  iron  da  not  imparl 
perceptible  redness  to  the  alcoholic  extract  of  the  chyle. 

The  alkaline  phosphate*  occur   only  ia  wi  \  nasi]  quantities 
even  in  the  ash  of  the  chyle  produced  from  vegetable  food* 

This  chloride*  of  sodium  and  pntoMfrium  are  present  in  the  chjrls 
in  large  Quantities-     Salts  of  ammonia,  and  especially  the  hydro- 
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chlorate,  have  also  been  supposed  to  occur  in  the  chyle  j  wo  VOoU 
here  simply  refer  to  vol.  i.,  p. 45S,  where  the  reasons  are  given 
winch  h«uc  led  to  the  adoption  of  this  erroneous  view.  The 
efflorescent  appearance  of  the  chlorides  of  sodium  and  potassium, 
a*  seen  under  the  microscope  on  examining  the  evaporated 
spirituous  extract,  has  led  to  their  being  mistaken  for  hydroHilo- 
jaic  nf  ammonia;  but  if  such  appearand*  ivrrr  due  to  the  Litter 
substance,  there  would  1>c  no  crystals  of  phosphate  of  sodn,  hut 
simply  the  very  easily  recognisable  crystals  of  phosphate  of  am- 
monia and  soda.  Moreover,  bichloride  of  plntinum  precipitate*  the 
potaxsium-conipimnd,  hut  not  the  Jinimomum-compnund,  from  t lit? 
spirituous  solution.  We  have,  further,  explained  in  vol.  i.,  p. 
1  SI '.  that  the  occurrence  of  (lie  oetohedral  and  tctrahcdral  forma  in 
!.  the  chloride  of  «odium  is  so  frequently  observed  under  the 
microscope  in  evaporated  ftafotft]  fluids,  ;md  froquenr U*  also  In 
tlit-  clnk-,  u  BO  evidence  of  I  lie  presence  of  u?c*u 

It  ia  very  difficult  to  determine  whether  or  not  the  scrum  of 
the  chyle  ia  In*!  from  iron,  like  that  of  the  blood;  Reus*  and 
Emmcrf,*  Vauquclin.t  Uoes,t  and  Simon,  believe  that  they  have 

aaoenailivd  the  prcseue.e  n    imr  (ii  tin-  M-niiti  nf  ihr  eli\lr,  .mil  they 

regard  it  as  more  loosely  combined  than  in  the  blood,  tli.il 
they  suppose  that  it  is  united  with  phosphoric  acid  or  other  aub- 
atances  which  do  not  impede  the  ordinary  reactions  of  the  salts  of 
iron.    We  do  not,  however,  con vidcr  ourvelve*  Ji:  •  t i li*?*i  In  ennehnlini; 

I i    our  own   observations,  or   from   those  of  tin*  *ilmvr-n;itned 

*,  that  the  scrum  of  the  chyle  contains  iron,  because,  U  it 
can  never  be  obtained  perfectly  free  from  coloured,  or  at  n 
colourless  cells,  the  iron  that  II  found  may  very  probably  Iwlong  to 
these  cells.    No  one,  indeed,  would  maintain  that  there  is  no  entire 
fibatnet  "f   iron   H)  Hie  serum  of  the  chyle,  any  more  than  in  that 

of  the  blood |  for  the  iron  must  ncccssanly  pass  from  tin     p n 

of  the  chyle  into  the  cells,  returning  in  the  Mood  to  the  inter- 
cellular fluid  from  tl)6  cells  which  are  undergoing  the  process  of 
destruction  :  but  the  iron  does  not  appear  to  constitute  mi 
integral  constituent  of  cither  fluid. 

Little  remains  to  be  noticed  in  reference  to  the  method  of 
analysit  to  be  pursued  in  the  tgORBtkatirt  IntMjlIf  Uoil  of  the 
chyle,  tftdf  the  remarkfl  W4  have  already  made,  in  Urutinrj  "f  the 
analysis  of  the  blood  and  of  the  animal  juices  generally.     It  will 

•   Nft  Arch.      IW.  U,  8.  147— 218. 

I    Ann.  «ln  Miiscmn  nut  ion.  <l'l.i*t.  uat.     T.  18,  p.  240, 

;  Londuii  Medical  (taMUSi  Jan.  1841. 
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rsnart'atiiuits  which  hare  been 
determination  of  the  eefli, 
i  the  chyle,  mas!  be  vrry 
by  a  hub  we  can 
other  foolecqlca  on  the  filter,  or 
These  bodies  are 
suspended  in  the 
:  an  J  a*  lite  fibrin  of  the 
ly,  the  Ivroph-corpiiiilrs 
the  fibrin  of  the  blood,  and 
in  the  chyle  are  therefore 
The  sinking  capacity  of  the 
thai  the  coagulated  albumen 
to  the  air,  in  consequence  of  the  co- 
in the  same  manner  as  the 
Wr  ran,  therefore,  only  arrive  at  a  moderately 
uhen.  as  in  the  case  of  Uie  blood,  «f 
froca  the  ootid  residue  of  the  chyle-clot  the  fibrin  deter- 
by  whipping.  Hence,  that  which  is  *  apposed  in  ordinary 
analyse*  to  be  fibrin,  it  eery  often  scarcely  Half  composed  of  tilit 
anbstaisre,  in  reality  consisting,  in  addition  to  these  molecnle*.  of 
•  tcry  Urge  quantity  of  fat  which  has  been  inadveru  nsly  sutTered 
to  remain,  as  is  frequently  the  ease  in  analyses  of  ti  c  blood.  The 
precautionary  rules  which  we  have  already  laid  down  for  the  deter- 
mination of  albumen  (vol.  i.  pp.  33S-S4<V. apply  to  the  investigation 
of  chyle  more,  perhaps,  than  to  that  of  any  other  animal  fluid 
All  the  directions  indicated  for  the  determination  of  the  fat  in  the 
blood,  refer  with  equal  force  to  the  chyle.  The  ordinary  rules  bold 
food  for  the  determination  of  the  individual  extracts  and  the  variout 
mineral  constituents.  The  older  analyses,  however,  to  which  wt 
might  loot  for  assistance,  arc  scarcely  able  to  yield  us  any  pant] 
physiological  results,  in  consequence  of  their  having  been  prosecuted 
without  the  benefit  of  those  aids  to  analysis  which  wc  posses*  in  the 
present  day.  The  following  observations  give  the  re wulu  of  the 
ijuantitittive  iurr*t\r;atwns  of  ulher  oblUlCJS,  in  wit 
own. 

The   quantity    oj   water  in   the    chyle   of    horses    flucti 
according  to  the  investigations  of  different  enquirers,  between  91 
and  96?  :   Kins  chyle   OOfltajna,   tltfrefore,  as  a  minimum  4,  and  u 
a  maximum  9K  of  avlid  constituent*.     Naase  found  90-47  J  of  water 
in  (he  ch>lc  of  a  cat. 
The  number  of  ctlU,  celt-nuctei,  and  other  metccuk*  contained 


tuates, 
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in  the  chyle  must  vary  with  the  nature  of  the  food  that  has  been 
taken,  but  these  relations,  as  wo  have  alrrn.lv  ob*W»*6J|  do  not  at 
present  admit  of  being  determined.  Kxccpt  during  the  period 
of  digestkmj  the  chyle  contains  few  cells  and  in  almost  all  respects 
resembles  the  hinph. 

The  quantity  of  fi/jr  in  in  huninii  chyle  has  not  Ihtcii  determined; 
but  attempts  have  frequently  been  made  to  i.M'crtniii  the  amount 
of  thw  substance  in  different  animals,  and  especially  in  hones, 
although  this  lira  seldom  been  accomplished  without  an  admixture 
of  Coqjunelcs  and  fat.  In  tlic  ehyle  of  the  bone  Tu  drniann 
and  Gmclin*  found  from  0*10  lo  D*7*$j  and  Simon,t  from  00!)  to 
(H4tf  ;  I  found  a  consilium  which  Wtt  very  rich  in  cells  amount 
to  O  *:>V  ,  while  the  fibrin,  as  free  from  cells  as  possible,  dftBN 
mined  from  the  saint  rlnle,  amounted  to  O'JOly.  Tiedemaun 
and  Gmclin  found  from  0*  1 7  to  Q'27[',  iti  the  dog,  and  bom  0"W 
to  ns.';;  in  the  sheep  ;  Rees  found  0*372  -11  the  ass,  and  Naasc, 
f>l3g  in  tin-  nt 

Tiedemaun  .mil  Gincliii  found  from  1*93  to  4*J-lg  ota!f'U>/trn  in 
the  chyle  of  horses,  and  1  found  3'464£  as  the  mean  of  several 
analyse*  in  the  chyle  of  horse*  fed  upon  bran,  und  8*0811  in  that 
of  horses  fed  on  starch. 

Tiedemann  and  Gmclin  found  1*64 j[  of  fat  in  the  ehyle  of 
boom,  Simon  from  1*001  Lo  3'480<>»  while  I  found  from  0-56.3  tci 
1-891J;  Recs  found  o"(J0lj{  in  the  chyle  of  the  ass,  and  Naaae 
M7J  ia  that  of  the  cat. 

Simon  found  from  8*874  to  9'892g  of  extractive  matters  free 
from  salts  in  the  solid  residue  of  the  ehyle  of  horses,  while  I 
found  7  -73;?  in  that,  of  hortttj  when  fed  upon  bran,  and  ft"M5j 
when  fed  upon  starch. 

The  chyle  of  horses  contained,  according  to  Simon,  from  6*7  to 

of  soluble  salts,  (determined   from   the  ash,)  u'liile  according 

to  'in  mm  researches,  it  yielded  7'-l"\!  when  the  animals  were  fed 

»  bran,  and  G'78^?  when  they  were  fed  upon  starch.    The 

ehyk  of  the  cat  contained,  according  to  Xassc,  S)'4g  uf  soluble 

salts,  of  wlneli  7'*  was  chloride  of  sodium. 

The  ehyle  contains  about  -';;  of  msuhthh-  salts.  The  mineral 
mnstil  units  of  the  solitl  residue  nf  the  dixl.-  amount,  therefore,  on 
an  average  to  \  2%f  of  v  hicii  from  9  lo  10J  arc  soluble  salt*. 

Numerous  observations  have  been  made  on  the  influence  which 
the  nature  of  tlw  food  exercises  on  the  constitution  of  the  chyle, 

•    VcnlnutitiK  nnrli  Vcnucticn.      Ikl.  2,  6.  ?fl. 

t  ftM   i  l.uii.  Dtl.  J,P.  U\~U4   lor  Kni;lUhUiui»liiliwii,  vul.  i.  jip.3M-350]. 
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but  tlw-sr  results,  or  rather  the  conclusions  itedurihW  fmm  il .. 
differ  considerably.     This  murh.  however,  sctmn   cer 
chyle  is   wroewlut  poorer  in  solid  constituent*  after  prolonged 
fasting  or  when?  the  food   has  been  scanty,  and    that  »t   - 
contains*  much  smaller  quantity  of  fat.  so  ax  to  appear  only  slightly 

..:.  Iwt  not  milky.     It  lias  been  grncrally  rnaintninni, 
chyle  become*  richer  in  fat  after  animal  food,  but  Ihil  i*  only  the 
case  where  tlie  nutriment  las  consisted  of  flesh,  bones,  milk,  or 
H  of  animal  substances  ;  for  Ticdemann  and  Gmrlia 

il  tfiat   the  rhyle   «f  i!t  rendered   only  faintly  turbid. 

wlicti    tlicae  animal*  Here    fed  on   albumen,  fibrin,  casein,  and 

•©servers  agro  (pinion  that  the  chyle  becomes 

j  and  very  rich  in  fat  when  the  food  bag  been  of  a  fatty  kititL 
According  to  my  nhscrvarinn*,  non-nitrogenooa  substances  do  not 
prod  decided  augmentation  of   fat   in    the  chyle.      No 

definite  conclusion*  can  be  drawn  from  the  enquiries  and  opine 
of  observers  in  reference  to  the  influence  exerted  by  the  nntor 
ityof  albumen  and  fibrin  In  the  chyle 
these  aobetances  owe  then  origin  partlj  to  transudation  from  the 
blood  in  the  mesenteric  gland*,  and  partly  to  the  lymphatic*  of 
the  spleen,  while  moreover  the  chyle  of  the  tliorncic  dnct  is  the 
only  kind  which    h:i«    bean  accurately  examined  with  a  view  of 
ascertaining  its  quantitative 

Nor  ran  \\c  attach  any  great  weight  to  Millur  \*  elementary 
analyses  of  the  chyle  and  blood  of  ckqp  which  had   been  led  on 
different  kildaof  food;  at  all  events  we  cannot  concur  with  that 
when    h<  m   himself  justified  in  concluding  that 

the  apodal  purpose  of  t.lic  IrcYcaU  U  not  the  Absorption  of  fats 
only,  but  also  of  other  nutrient  Mlbst&noea  bn  an  equal  decree. 

The  chyle  nndcrgoe*  many  alterations  during  its  passage  from 
the  lacteal*  of  the  UkfetttMiei  through  the  mesenteric  planus  to  Use 
thoracic  duet      We  lave  already  spoken   of  the  diver- 
in  the  moTpbologtcd   dementi   in    the   different    parts   of  tki 
cfcyliferOTil  »yetera>in  reference  to  the  fibrin  which,  acoordiruj 
Tiedernann  ond  (imclin,  occurs   in   the   smaller  lacteal*   either  ia 
very  small  quantities,  or  is  entirely  absent;  wc   only  know   that 
its  quantity  appears  gradually  to  augment  during  the  pasca^ 
chyle  through   tin*  glands,     A   Similar  observation   applies  tu  the 
uIIhjuicti,  which,  aooording  to  the  ramc  observers,  is  conrcjed  in 
large  quantities  to  the  chyle  in  the  glands,  so  that  '.his  fluid  appears 
to  increase   in  density  in  proportion  as  it   approximate*  to  the 

'liiculuiii  chyli.     Fat  ia  the  only  NtbattnOC  which  seems  to  be 
•  Compi.  rend.  T.  20,  p.  817— «ld. 
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gradually  diminished  daring  the  passage  of  the  chyle  to  the  bloody 
and  this  may  l>c  owiii:;  i  |.nrtici potion  in  the  formation  of  cells, 

that  is  to  *ay,  of  chyle-corpuscles,  which  arc  very  rich  in  fat,  and 
partly  BO  its   transition   into  a  state  of  saponification,  as  we  may 

■c  from  the  quantity  of  the  alkaline  salts  of  the  fatty  acids 
present  in  the  chyle  of  the  thoracic  duct. 

No  direct  observations  have  as  yet  been  made  concerning  the 
pathological  relations  of  the  chyle. 

\\  i  cannot  regard  tin*  question  of  the  quantity  nf  chyle  which 
enters  the  blood  in  a  given  time,  U  satisfactorily  sell!.-:!. 
CruikMiank*  assume*  the  quantity  of  chyle  which  is  hourly  mixed 

i  the  blood  to  be  I  pounds.  His  calculation  rests  upon  an  ob- 
servation of  the  rapidity  of  the  motion  of  the  chyle  in  the  mesentery 
of  ft  dotf,  which  he  found  to  he  four  inches  in  a  second,  and  hrncc 
he  assumed  a  similar  rate  of  velocity  in  the  thoracic  duct.  But 
independently  of  the  untcnabilityof  the  latter  position,  the  rapuhtv 
of  the  motion  of  the  chyle  in  the  lymphatics  of  the  mesentery 
dejwncU  uitmi  many  different  relations,  which,  from  their  variable 
character,  can  m  iircely  be  adequately  appreciated  in  observations 
made  during  vivisection.  Magendie,  who  endeavoured  to  deter- 
mine the  quantity  of  the  chyle  by  opening  the  cervical  portion  of 
the  thoracic  duct  of  well-fed  dogs,  and  observing  the  quantity  which 
flowed  in  a  given  time,  found  that  half  an  ounce  escaped  in  fire 
urinate**  which  was  at  the  rate  of  six  ounce*  in  the  hour.  Bidder, 
who  has  made  similar  experiments  on  dogs  that  had  been  previously 
Strangled,  arrived  at  nearly  similar  results;  hut  unfortunately,  as  this 
observe*  remarks,  such  experiments  senrcely  warrant  us  in  drawing 
any   definite   conclusion.      If,    for  instance,   U  Yierordtt    ObflQrVQBj 

the  ascent  of  the  chyle  be  arrested  by  cutting  the  thoracic  duct, 
which  is  one.  of  (he  most  efficient  causes  of  its  motion,  it  must  not 
be  forgotten,  that  this  operation  may  be  followed  by  too  abundant 
a  discharge;  for  here,  as  in  the  onalogous  but  more  Strongly 
marked  case  nf  the  blood,  there  will  necessarily  be  nn  afflux  of 
juices   from  all  sides,  which  must  incieosc   in  an  extraordinary 

*  |  Lilimwin  reform  ia  s  foot-note  to  p.  7»*  of  T.udwig'*  trm&iUiioa  of  Cruik- 
vhank'i  **  Anatomy  of  t!io  Ahcorbin;  Vwdl"  n*  lib  authority  fur  lUfl  MUlluu. 
All  that  Qraflabaftk  lay*  U:  *Tao  ehyle  ia  tlio  lacteal*  of  tho  moratory  ar 
dog*,  la  wao  of  mj  vx\kt\:  -nilv  rua  through  a  npaco  of  four  bohM  in 

SStttBtL  which  is  twenty  fiTi  in  n  tninuti-."  Ut  1M.  Loud,,  I7tt",  p-  £9.  Ia 
neitlicT  h»»  fint  nor  hU  ieeond  edition  (paMlihsd  iu  1700)  dooa  ho  attempt  to 
deturmiue  th*  fSSMlStj  of  the  chjle.— ©.  b.  d,] 

t  Arch.  f.  Bin  Heilk.     1M.  7,  GL  2fll— 2U5. 
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to  the  m  a  tergot  however  small  it  may  '  i  the 

e    li   propelled.      The   lymph  will   at  nil   event*   flow   more 

abundantly,  nndtfiqg  tie  result  of  the  enquiry  so  uncertain  as  to 

prevent   any  proper  solution    of  the  phjaialogioal  question  coo* 

the  qumitity  of  the  ncwiy-forrnod  and  elaborated  nutrient 

taste*  through  the  «-hy>-ve«rl*. 

V.rrordt  piupliwi  the  fnlhiwing  method  fnr  rnmputing  the 
quantity  of  the  chyle  which  posse*  into  the  hlood  of  an  adult  io 
B  1  dour*  i— As  Km)  grammes  of  dry  nitrogenous  mutter*  arc  daily 
con >umcd  by  tin  adult  man,  and  as  the  chyle  contains  About  4}  of 
micIi  matter*,  the  quantity  of  chyle  daily  formed  will  amount  to 
3^  kUograiDine%or  about  5  pounds.*  Vierordt  hit  ■  tiiot 

this  calculation  doe*  not  admit  of  a  comparison  with  those  of  the 
i  nn|Mirvrs,  because  the  lymph  mixed  with  the  chyle  and 
BovtafftflfD  the  LjmptatioB,  ||  not  included  in  the  computation, 
mid  bwitlW  the  quantity  rani<-  '>-  c  ,n  approximately  rom- 
pataCtfOvilaJ  to  our  uncertainty  regarding  the  quantity  of  tic  In  ijili. 
Tin  quantity  o|  nluuiiieii  which  the  chyle  receives  in  the  n>c*cn- 
ads,  is  excluded  by  Vierordt  in  Ins  calculation,  because  bo 

nU  it  m  i""  small  to  require  nonce.  To  those  who  believe 
with  Yicmrdl,  tli.it  nitrogeooua  nutrient,  matters  ran  only  reach 
the  hlood  through  the  lacteals,  his  mode  of  Calculation  may  serve 
as  an  index  of  the  quantity  of  the  chyle ;  hut  all  who  concur  villi 
French*  and  other  observers,  b  assuming  that  the  peptones  are 
nsurbed  by  the  strtmadi  and  Intestinal  canal  through  the  veins— 

■pinion  which  appears  to  he  lwrne  out  by  many  circumstance*-- 
will  necessarily  attuch  more  freight  to  the  direct  observation*  of 
Mo^ctidie  and  Bidder,  than  to  Vierordt'a  calculation. 

On  the  other  hand,  Vierordt  would  have  approximated  more 
nearly  t-i  the  truth,   if,  instead   of  selecting  the  nitrogenous  COSr- 
slilucnK  ha  hud  based  his  calculation  on  tlic  quantity  00  mt  in  the 
chyle  and  the  amount  of  fat  which  was  daily  rtsorljed  in  the  intes- 
tinal canal.    We  know  from  Bousstn>;auir*t  admirable  M  ntj 
on  ducksj  that  these  animals  nre  not  able  to  take  up  more  than 
i:     '  gramme*  io   21  hums,  however  rich  in  ::               h>o<I   ma*. 
We  arc,  therefore,  led  to  presume  that  there  in.s  be  a  samite  I 
to  the  resorption  of  fat  in  other  animals.      From  numerous  cxi 
menu  on  oats  S,  hmidt,  Bidder,  and  Lena}  have  indeed  cor. 

*  (The  kiluimunmo  —  2.2  pounds  iiToirdiij*MS  ;  l*n<*  ? {  kik*T*OLSx*  — 
pounds, — n    r.  n.  ] 

t  Ann.  do  t  him.  cl  do  J*kyf.      3  See.  T.  Ifl,p.  J 17— lgj, 

J  iJe  *di|>U  ooaooctionc  et  olwrptiyae.    Dgrp.  liv.  lew, p>  G9— 70, 
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themselves  of  the  correctness  nnd  general  applicability  <-f  B 
aiagault's  observation;  for  tlicy  found  that  oats  weighing  1  ■  J*  m  i 
granimr*  were  abb  to  tjdee  up  from  (Vfi  to  0*»  of  a  gramme  of  fit 
in  one  hour,  the  surplus  lieing  CQfriod  off  With  the  BXOftmcnU  It 
is  far  mure  probable  that  all  the  resorbed  fat  .should  reach  the  blood 
through  the  la.tcal ;,  than  that  all  tiic  protein -bodies  should  puss 
into  the  chyle;  and  hence  we  iliall  probably  obtain  a  nearer  np- 

cimaU  number  for  the  chyle  which  passes  hourly  into  the  bUw  d, 
by  adopting  tlic  amount  of  fat  in  the  chyle  of  cats  as  the  other 
hosts  of  our  calculation.  Nasac.  as  has  been  already  observed] 
f«>nnd  3'27J  of  fat  in  the  chyle  of  a  cat;  now,  if  no  lymph  fa .-  ■  | 
into  thi | oh]  I* -.ami  if  we  assume  thtt  lymph  contains  so nu*.  although 
not  much,  fat  (for  Tiedemann  and  Smefin  found  only  traces  of  Ea4 
in  the  content*  of  the  thoracic  duct  of  fasting  horses),  and  if  it  in  re 
shown  that  the  chyle  does  not  actually  lose  any  fat  in  the  meKiitcric 
glands  (this  substance  only  becoming  saponified",,  stud  tlmt  nil  the 
fat  *if  the  chyle  of  the  thoracic  duct  ha*  originated  direct!* 
from  the  intestinal  contents,  cats  weighing  1000  grammes 
would  pour  2l2'(J  grammes  of  chyle  into  the  blood  in  otic  hour 
(supposing  that  they  absorbed  O'Jw  of  a  gramme  of  fat  in  the  aame 
time),  or  I ■i:ri;  grammes  of  chyle  in  24  hours.  But  as  this  would 
he  more  than  half  their  weight,  it  is  very  improbable  thai  tins  h  the 
correct  quantity.  tftre  assumed  sis  boars  as  the  period  daring  which 
tnie  chyle  passe*  into  the  blood,  a  cat  weighing  1  kilogramme  would 
daily  elaborate  137'4  grammes  of  chyle.  These  ealeohdi'uiv,  more 
cvjM-ciidly  when  they  are  extended  to  the  human  organism,  ai% 
lion  ever,  f«r  too  U&Certain  to  afford  any  stable  support  to  our 
future  inquiries  into  the  mechanical  metamorphosis  of  matt.-r,  1  1 
there  exist  innumerable  relations  by  which  the  result  of  loch  cal- 
culations may  be  completely  modified.  It  would  carry  on  too  far 
from  our  subject  were  we  to  enumerate  all  these  relations:  we  wi >L 
therefore,  simply  remark  that  probably  a  large  quantity  of  fat  is 
not  conveyed  from  the  chyme  to  the  laeteals,  but  is  resorbed  by 
the  veins,  for  how  otherwise  could  the  portal  blood  of  animals  be 
almost  twice  as  rich  in  fat  during  the  MOeSU  of  digestion  as  in  the 
fasting  condition  ?     (Sec  p.  247.) 

W<  cannot  entertain  any  doubt  as  to  the  origin  of  the  ch\h', 
since  nature  itself  has  clearly  manifested  its  source  to  us.  Certain 
questions  here  present  themselves  ns  to  the  mode  in  which  the 
individual  nmstituenta  pass  intn  the  lacteal*,  and  the  alterations 
arbich  they  undergo  within  these  vessels.  The  laeteals  originate 
in  the  axis  of  the  villi  which  are  spread  over  the  whole  of  the  nir.ll 


»|  ClITL* 

intestine,  and  present  small  cluh-Lilce  dilatations.  The  UctcaU  arc 
surrounded  at  their  origins  by  vesicles  ur  cells  which  appear  as  if 
imbedded  in  an  indistinct fibrous  mass;  while  nearer  to  the  exterior 
and  to  the  peripheral  inrcstment  of  cylindrical  epithelium  covering 
the  intestinal  villi,  there  lie  the  trunks  of  the  minute  blood-Teasels, 
which  communicate  together  by  means  of  a  very  tine  net- work  of  ca- 
pillaries. Acnirdini:  in  B,  II.  Wetter,*  there is  a  layer  of  round  crib 
situated  immediately  below  the  i  n,  which  arc  collapsed  dar- 

ing fasting,  and  inflated  like  well  filled  vesicles  dunu  the  process  of 
digestion.  All  obaerrers  concur  in  the  opinion  that  each  individual 
particle  of  cylindrical  epithelium  participates  in  the  proem  of  re- 
sorption, and  is  filled  with  a  granular  substance  which  causes  its 
distension,  and  in  some  cases  even  a  alight  distortion.  It  is,  how- 
ever, more  especially  and  almost  exclusively  during  digestion  thai 
this  layer  of  round  oeiU  appears  under  the  epithelial  investment; 
some  of  these  cells  being  thru  filled  with  a  clear,  trans  pa - 
faintly  yellow  fluid,  others  with  a  granular  su'istaiK-r.  Tims  we 
often  find  a  cell  of  tikis  kind  titled  with  Limpid  tluid  situated  on  tho 
apex  of  an  intestinal  villus,  and  close  by  it  another  cell  of  equal 
siae,  filled  with  -f.uinhn  massif*  matter. 

Jicsidcs  numerous  observations  on  animals  in  relation  to  this 
point,  I  remember  noticing  this  appearance  most  strikingly  and 
(Huiiiciiy  in  the  intestinal  villi  of  a  decapitated  criminal,  in  otiose 
rriaanOn  K.  II.  Weber  had  permitted  me  to  take  part.  The 
microscopical  preparations  made  by  Wcbcr  at  the  time  have  kept 
so  well,  that  they  still  fully  testify  to  the  accuracy  of  his  ob*.  | 
tions,  and  *how  that  the  structures  in  ygation  are  licit  lx.*r  en 
li a]  otUf  filled  with  fat  (a*  was  conjactorad  by  Fmiebfl)  nur  fat- 
globules  merely  adhering  to  the  surface  of  the  villi.  The  rfiator* 
tion  of  the  GflUl  winch  Krcrichs  was  alio  unable  to  detect,  may 
likewise  he  easily  recognised  la  these  preparole 

The  limpid  contents  of  these  clear  globule*,  which  are  probably 
the  oscula  of  the  intestinal  I  .li      .  |  of  tin-  oldtf 

physiologists,  can  from  their  refractivepower  scarcely  be  anything  but 
faty  and  this  leads  ua  at  once  to  the  hypotheses  rcgardinxthc  re> 
tion  of  fat  by  the  intestinal  villi.    R.  Wagncrf  assumes  that  U*c  solid 
'•    netilnil  f:ifs  must  he  fused  by  animal  heat  previously  to  tlwir  resorp- 
tion, whilst  the  fluid  rata  arc  romta!  anchangerl  In  order  to  explain 

•  IftUlftrfi  Arch.  1«4T,  8  Stffc  [  \W  may  also  refer  tJ.e  rr*3tr  to  VnCamct 
Qoofclrti  rnn«k»  uii  tlii*  Mibjivi  iu  hia  "  Anatomical  aad  f>»  timing  teal  UUcrr*- 
tiuti*,"  pp.  a. lo.— 1>_  ■.  n  | 

t  Lvhrb,  d.  vpec.  Physiol.  5.   AuU.  1M6, 5,  263.  Ann  3. 
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the  passage  of  the  tuts  into  the  intestinal  villi,  Wagner  has  assumed 
that  some  portions  of  tin-  intestinal  otnel  era  intendod  solely  for 

the  absorption  of  the  fat*,  and  others  only  for  taking  op  the 
aqueous  fluid.  Wc  should,  however,  rather  be  disponed  to  assume 
with  Lcnz*  that  certain  iv.K  in  i-:ii  >■  intestinal  villut  are  tolftlf  des- 

•  I  for  the  absorption  of  fat. — a  innde  nf  explanation  which  would 
be  especially  oonrinoing  to  the  chemist,  whn  is  accustomed  to 
separate  fatty  from  aqueous  fluids  by  means  of  a  filter  saturated 
in  one  case  with  water,  and  in  the  other  with  oil.  IF  we  DOB 
stonily  observed  (as  we  night  often  do)  thai  die  apex  of  each  intes- 
tinal villus  exhibits  one  veatele  more;  eonspleooai  then  othera  fur 

W0|  end  idled  with  n  cloHyVtron  d]  refractive  Baidj  together 
with  another  equally  prominent  vesicle,  rilled  with  granular  matter, 
wc  should  the  more  readily  he  led  to  the  adoption  of  tins  hypothesis, 
allurds  an  explanation  of  the  view  advanced  by  IVins- 
t,anc)  confirmed  by  Bidder  and  Bobnudt,  that  tlie  absorption 
of  fat  from  the  intestine  in  confined  within  definite  limits.  Lena 
adopted  a  very  ingenious  method  for  the-  further  lapport  of  this 
hypothesis,  which,  however,  did  not  prove  *o  satisfactory  as  might 
have  been  desired.  He  injected  butter,  that  hud  been  coloured 
with  alcanna  pigment,  into  the  stomachs  of  Cat*,  and  killed  the 
animals  some  lion  wds.     Must  of  the  cells  Brew  found  tu 

bo  felled  with  yellowish  fat,  but  tbie  appearance  could  not  all'ord 
any  decisive  explanation  of  the  subject  under  consideration.  How- 
ever Ingeniously  this  experiment  was  crineeived,  it*  frequent  repe- 
tition was  scarcely  calculated  to  yield  perfectly  reliable  ieaults»  for 
the  fat  would  certainly  become  mixed  in  Nome  places  with  the 
aqueous  Said,  and  as  it  would  haw  Tu  pun  tratO  through  severs! 
cells  before  it  reached  the  smaller  lacteal*,  it  would  enter 
resseli  mived  with  the  watery  fluid;  and  i  da  admixture  would 
likewise  £0  on  in  the  villi  of  tic  cells  BttlfOttniling  the  origins  of  the 
iactcals.  If  the  cells  tilled  with  fat,  and  situated  on  the  periphery 
of  the  villi  tmd  at  their  outer  extremities,  did  not  differ  so  strongly 

n  the  others,  it  would  be  illogical  to  attempt  to  explain  the 
incurrence  of  ■  pTOOQSfl  in  the  interior  which  has  been  regarded  ax 
improbable  at  the  surface,  the  relations  existing  in  buth  Ik  in:;  very 
nearly  identical.  Here,  however,  these  relatione  are  somewhat  dif- 
ferent, for  we  find  some  cells  containing  fat.  and  other*  filhid  with 
an  albuminous*  fluid,  appearing  to  be  doscly  COmprOBSed  togvtbei 
This  pressure  may  easily  exert  .1  modifying;  action  on  the  perme- 
ability of  the  delicate  cell-membranes,  in  the  same  manner  as  we 
•  Op.  oit.  jt.  w-*». 
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find  that  o-i  pouring  an  oily,  cmuUire,  watery  fluid  on  a  filter,  vhi 
tins  heen  Completely  saturated  with  water,  oil  will  penetrate  at  aorai 
spots.   Tlte  extreme  comminution  of  the  fat  in  the  intestinal  ru*U 
which  is  occasionally  observed  to  take  plaec  under  ordinni 
through  die  agency  of  the  hilr  and  the  paiicxrath  I  tncaao 

necessary;  at  all  events,  Schmidt  and  Ibddcr  found  that  in  animali 
IDtOwbOM  intestine  pure  fat  had  Ikcti  conveyed  after  the  cxcluaiw 
of  the  bile  and  pancreatic  juice,  the  lymphatics  of  the  mesen- 
tery wen*  ns  eompletcly  filled  with  milky  chyle,  U  '-hey  usually 
appear  to  be  after  the  use  of  fatty  nutriment,  when  there  is  a  frw 

of  these  glandular  secretions.    Wc  cannot,  therefore, 
the  occurrence  of  an  extreme   comminution  of  fat   in  the  a< 
fluid  nt  the  surface  of  the  villi ;  hut  as  the  separate*  nells  of  lltp 
rapidly  fill,  and  toon  In^iii  to  exchange  and  hlend  tl»eir  i 

■  c  petition  of  the  experiment  made  by  Lcnx  can  scarcely  afford 
any  derisive  results;  for  although  the  colouring  by  alcanna  msy 
cause  the  eells  to  he  BOOM  conspicuous  under  the  microscope  iku 
they  would  otherwise  appear,   tin*  cells  which  were  «>-:'.;i:rally  fiflnl 

only  with  mi  aqueous  fluid  tfovld  speedily  acquire  t3ie  same  hue, 
in  consequence  of  their  being  partially  permeated  by  coloured 
fat.  We  must,  moreover,  confess  that  vrc  are  ns  yet  unable  to 
explain,  from  any  known  physical  facts,  the  relations  of  transuda- 
tion occurring  in  the  cells.  We  will  here  merely  refer  to  'la- 
rapidity  with  which  the  cells  are  frequently  filled  with  cnuiules 
of  fat  in  certain  pathological  conditions,  and  to  the  still  greater 
rapidity  with  which  they  are  emptied—  proce^o*  which  hare  be** 
most  carefully  studied  by  Virchow.  A  dehiscence  of  the  cells  rosy 
very  probably  occur  only  at  individual  point*,  and  in  such  a  manner, 
that  the  cell  recovers  its  original  integrity  after  the  discharge  of  the 
superfluous  substance.  But  these  arc  all  questions  for  whose 
further  elucidation  we  must  look  to  future  phrsico-phyiological 
Inquiries, 

We  find  more  free  and  much  1cm  saponified  fat  in  the  small  and 
Intermediate  [tetania  than  in  the  thoracic  duct;  and  benoe  wc  are 
led  to  assume  that  a  gradual  saponification  of  the  fat  takes  plart 
in  the  mesenteric  glands,  where  the  chyle  is  undoubtedly  brought 
in   closer  contact  w  ih   the   blood |  this  proc  -  |  effected   hy 

Ricans  of  the  alkali  of  the.  latter  fluid.  A  portion  of  the  free  fat  it 
undoubtedly  cm  pi  ■    'be   '•■•ll- formation   which   then  ensues, 

but  we  040  scarcely  bftttrd  I  conjecture  ah  to  the  chemical  mode 
in  which  those  metamorphose*  are  effected,  which  the  fata  them- 
selves  undergo   in   tins   process.     But  a*   it   is   certain   that   i 
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Ikaline  salts  of  the  fatty  acids  exist  in  the  chyle  of  the  thoracic 

uct  than  in  that  nf  the  smaller  lacteal*  nr  even  than  in  the  blood, 
he*C  npomficd  fats  Canm.l  originate  from  the  lymph  that  is  mixed 
:ith  the  chyle,  or  from  the  plosmn  of  the  blood,  but  must  rather 

i«  owin^  to  saponification  Within  the  InCteaU  tlierntclve*. 

Tin-  two  folh.'uiir.;  ijiievtions  especially  force  themselves  upon 
ur  notice,  in  considering  the  origin  uf  the  albuminvwt  MhfMM 
ontAincd  in  the  chyle:  —  1.  la  the  SbriB  found  in  the  chyle  formed 
rithin  that  fluid,  or  does  it  originate  in  the  intercellular  llmd 
ransuded  from  the  hi  Hid?  and  2.  Does  the  olfmmeti  reach  the 
ntcatinal  villi  in  its  perfect  state,  or  are  the  fttMorbed  peptones 
Ubo  rated  into  ulbumcn  within  the  ceil*  of  the  villi  and  in  tlie  Ur- 
eal*? In  rupeol  10  the  Utter  of  thcac  questions,  we  have  already 
at  pp.  lot  and  123)  indicated  the  ground**  which  have  lod  u*  to  the 
icw  that,  the  peptone.*  arc  not  converted  into  albumen  in  the  intest- 
inal canal  itself,  notwithstanding  the  incontrovertible  facta  which 
lave  been  advanced  by  French*  in  favour  of  the  opposite  HpUttOOi 
I'lie  system  of  celli  through  which  the  absorbed  albummom  sub- 
tnnces  (and  c(iriM*f|ucmly  the  peptones,  according  to  our  view  h*V6 
ii  pam  hi  fire  they  can  enter  their  pn>|icr  vcnm-K  (the  luctesds)  and 
lie  abundant  nel-work  of  capillaries  enclosing  these  cells,  appear 
o  ua  clearly  to  indicate  that  these  substances  have  here  still  to 
indergo  important  changes,  whOM  rinu!  product  can  scarcely  he 
.nythitiL'  civ  ih:oi  true>eoagulal)lc  albumen  containing  alkali.  It 
las  further  been  found  tliat  the  chyle  after  its  |Xissugc  through  llic 
Dcscntcric  glanda,  is  richer  in  albumen  than  it  previously  wan ;  and 
his  augmentation  is  solely  referable  to  the  absorption  of  blood- 
dhutneu  in  the  glands.  In  proportion  to  our  certainty  no  thflN 
jointi.  so  much  the  more  probable  it  becomes  that  the  augincu- 
ation  of  the  albumen,  at  all  event)  in  part,  depends  upon  the 
wmplclc  metamorphosis  of  the  peptones  into  coa^ulable  albumen. 
In  regard  to  the  second  question,  we  must  remain  undecided 
M*tw*HTi  the  oppdxiti*  uMihs  of  Front*  and  of  Ticdemann  and 
lmelinPt  a*  to  whether  the  chyle  contains  true  fibrin  before  its 
>assagc  through  the  glands,  or  whether  the  coagulum  observed  by 
he  former  chemist,  did  not  consist  of  fat,  celU,  and  other  albumi- 
■  utters.  If  the  plasma  iicfually  pQMa  from  the  blood  into  tlic 
ICttals,  which,  indeed,  cannot  be  doubted,  it  would  stem  mo*t 
COlttblt  that  the  whole  of  the  small  quantity  of  fibrin  which  E* 
ontaincd  in  the  chyle  originates  from  the  blood  or  from  the  lymph. 

•  AmuU  of  Paitoa.  Vol.  13,  pp.  12  and  2C6. 
«r  Op  eii..  p.  Ift7- 
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regarding  the  origin  and  the  ^rtoiicc  of  the 

hbrin.  Tbeioft]  frinhlc  character  of  tlic  chyle  hbnn  has  usually  been 
regarded  rui  affording  a  proof  that  it  is  first  produced  from 
albumen  in  the  chyle,  an<l  that  hence  it  appears  there  in  such  an 
imperfectly  formed  state.  Rut  vre  hare  already  remarked  in  refer* 
t  to  the  albumen,  that  the  idea  of  greater  or  less  perfection  in 
record  to  chemical  substances  b  altogether  inadmissible ;  ne  eon 
only  speak  of  an  imperfect  develop*.  <  n  we  treat  of  mocpbo- 

i.al  objects.  Tin;  reason  why  the  fibrin  in  tin-  chyle  often 
(although  not  alwuys)  separates  in  this  peculiar  form  is  in  no  way 
connected  *nitli  its  being  imperfectly  elaborated  from  albumen;  it 
solely  depends  on  the  character  and  chemical  composition  of  the  nod 
from  which  the  sepnttioii  takes  place.  In  diseased  blood  and  in 
pntholovirul  exudations,  we  likewise  observe  thai  the  fibrin 
separates  in  the  same  100*6,  friable,  and  sometimes  even  diffloo* 
form  as  from  the  chyle  j  indeed,  wo  arc  able  to  induce  thia  loose, 
friable  coaptation  of  the  fibrin  by  artitirial  means,  as,  for  instance, 
by  ililiiiiny  the  plasms  with  W*tCT,  bj  the  hi 
On  these  grounds,  it  seems  far  more  probable  that  the  fibrin  uf 
tin-  el  Jflc  il  dQO  to  the  blood-plasma  and  lymph  which  have  been 
absorbed  into  the  laeteals,  than  tint  perfectly  formed  albumen 
ibould  be  here  oxidised  into  fibrin. 

With  n-L.nl  n  the  other  constituents  of  the.  chyle,  they  are 
already  formed  in  tlic  chyme,  and  pass  unchained  into  the  lacteab; 
it  is  >in»iilnr  that  sugar,  which  I  only  found  in  such  very  ainall 
quantity  in  portal  blood,  is  also  only  present  in  extremely  small 
iM.-mni  v,  i  ir  is  nIto^i*t.lierdmnt|  in  chyle  This  circumstance  may 
in  some  degree,  explained  by  the  consideration  that  the  001 
of  starch  into  sugar  in  the  intestine  usually  proceeds  Otirj  I 
slowly,  and  that  hence  only  very  small  quantities  enter  the  lacteal* 
and  blood-voxels. 

We  have  already  noticed  the  development  of  the  morphological 
elements  of the  chyle  within  the  lactcala.in  our  remarks  on  the  origin 
of  the  colourless  corpuscles  (see  p.  273). 

It  hit*  been  maintained  by  several  of  our  lending  authorities, 
that    htPiiiiihti    occurs    in   solution   in    the    i-h\l<  and  that 

hence  it  must  he   funned   in   tl  .   but  independently  of  the 

circumstance  that  a  similar  relation  to  that  in  the  case  of  the  6 
jiiav  nlfco  hold  looiI  here,  that  i*  to  *ay.  that  it  may  owo  its  oi 
Ui  t ':■  eJii  of  the  splenic  lyrophatira,  it  cannot  have  been 

potaibk  fur  these  chemists*  with  the  aids  at  thcix  command,  to 
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ilrcii  >vrr<tjnty  whether  the  hiematin  thnt  was  found,  cliil 

belong  u»  ilu-  red  corpuscles  of  the  chyle.  At  oil  events,  I 
G  been  unable  to  detect  any  dissolved  hrcmatin  in  the  chyle- 
scrum  from  the  thoracic  duct  in  horse*,  which  Is  most  C •mninouly 
of  a  red  or  cinnamon  colour,  and  holds  in  suspension  true  lueinutin- 
* 'unLiitiiiij,  hliHid-corpnsclea ;  if,  however,  decomposition  has 
OOBUStQGCd  in  the  chyle,  hrcmatin  will  then  be  found  in  the 
plasma  in  consequence  oi"  the  disintegration  of  the  blood-eor- 
pusclct. 


LtHFHi 

The  lymph  forms  n  colourleas  or  yellowish  fluid,  which  is  only 
red  if  bloud-corpusclc-a  happen  to  be  mixed  with  it;  it  is  some- 
.n.<  parent,  sometime*  slightly  turbid  or  opalescent,  of  a 
faintly  saline  taste  and  mawkish  animal  odour;  its  reaction  is 
OVtltUy  alkaline;  it  coagulates  in  from  four  to  twenty  minutes  after 
its  discharge  from  the  lymphatics;  it  then  forms  a  gelatinous, 
ihling,  colourless  coagulum,  which  gradually  contracts  more 
firmly,  and  encloses  a  large  number  of  the  so-called  lymph  cor- 
puscles; in  relation  to  the  serum  this  coagulum  usually  occupies 
only  a  very  small  space. 

Besides  fat-globules  and  nucleus-like  formations,  we  especially 
notice  amongst  the  morjihologicai  dements  the  true  lymph-cor- 
puscles which,  however,  do  not  essentially  differ  from  rnucu**-  and 
pus-corpuscles.  In  lymph  that  has  been  carefully  collected,  we 
only  find  blood-corpuscles  when  the  lluid  has  MOO  obtained  from 
tin-  lymphatics  of  the  spleen  or  from  animals  tliut  have  been 
starved  to  death.     (H.  Nuao.)* 

There  are  many  difficulties  in  the  way  of  our  obtaining  pure 
lymph  ;  it  \$  MitTn.-ieut  to  mention  that,  except  In  the  very  largest 
animals,  it  is  often  extremely  difficult  to  find  and  dissect  the 
lymphatics,  and  that  even  in  the  moat  favourable  cases  we  cannot 
avoid  an  admixture  of  blood  and  fat,  on  cutting  into  the 
vessel  and  allowing  its  contents  to  discharge  thciwlves.  Hence 
recourse  has  gemv.i'ly  hern  had  in  accidental  eitses,  and  lymp] 
has  been  analysed  which  escaped  spontaneously  in  consequence  uf 
a   wound  or   from  a  true   lymphatic  tumour,      liy  the  method 

*  llaudVortcib.  dor  PLjoiul.     lid.  2(  S.  3< ::-  ! 10. 
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ribad  by  1.  Midler,*  *r  can  in  u  abort  time  obtain  from  (rap 
a  \r.\  ixi.Miicraihlc  quantity  of  lymph,  which,  however,  utually 
contains  n  slight  admixture  of  blood;  we  make  a  crucial  incision 
thrvm-h  tlu-  akin  of  a  fog**  thigh,  and  dissect  a  portion  of  skin, 
nhuvn  and  bclwr,  from  the  aubjaceut  muscles;  from  thi*  a 
then  flows  surh  a  quantity  of  lymph,  tliat  if  a c  amputate  the 
tln^'U,  w*c  often  obtain  more  lymph  than  blood.  I 
Jmvo  tolerably  Urge  Ivmphalics  in  the  lower  part  of  the  orbit,  and 
we  mny  readily  ooD 601  On-  r  1>  mph  by  opening  the  orbit  from  below 

ium)  then  rutting  the  absorbent*. 

The  amplest  Bidthod  of  obtaining  ft  large  quantity  of  lyrnps 
would  Ik:  by  cutting  the  thoracic  duct  of  animal*  which  had  been 
for  a  long  time  deprived  of  food;  but  I  agree  with  Nasa 
considering  this  method  a<t  unfit  for  yielding  a  lymph  sufficieatrr 
genuine  and  pure  for  chemical  analysis. 

ITtft  dsffrsrf  flpntWifltff  ftfC,  hi  -ciwtaI.  very  similar  totfioacef 
the  l»l"iod  without  rc«3.  Iftfl,     The  spontaneously  coaipitating 

Mibsranec  of  the.  lymph  \*  perfectly  identical  with  the  fittri*  of  the 
Mood;  like  ordinary  fibrin,  it  i.\  converted,  !■  in  i 

mi! ut ion  of  nitre,  into  an  albuminous  substance  confutable  by  heat 
and  pTtcipitablo  by  acetic  tOJcL  A.-,  in  the  rase  of  the  chyle*  it  » 
imposdble  here  also  to  determine  it*  quantity  very  accurately, 
since  wo  nre  unable  to  saparata  it  completely  From  cell-formations. 
Inhuman  lymph  (obtained  m  cases  of  diiease.  or  injury),  Mard 
and  Colbergt  found  0-523  ftnd  l/Hcrftwr  0'32g  of  fibrin,  tsfiil 
the  lymph  of  tlie  horse  from  001  to  0*33  g  has  been  found  (Rcuss 
and  Kmmert.J  fimcUn,}  Lissaignc.  Rati  ■  Qoi  OT  and  $chlo«s- 
berger**).  J.  Miillrr  found  that  frogs  which  had  been  starvrf 
during  the  winter,  yielded  a  lymph  perfectly  free  from  fibrin,  while 
on  the  other  hand,  Nseso  found  that  the  lymph  of  frogs  which  had 
been  kept  b  a  batted  room,  still  coagulated. 

The '  nlbuwrn  of  the  lymph  has  the  same  general  properties  as 
that   of   the    hh»od  ;     '  and    Schlossbcrger   hi.  rafts* 

recorded  the  singular  result  that  the  albumen  from  the  lymph  of  a 
horse,  altlmu-li    it  exhibited   no   reaction  with  vegetable  colours, 
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<lul  not  coagulate  on  boO)II£  but  that  on  evaporation  tlicrc  was  a 
membrane  formed  on  the  surface  of  the  fluid  as  if  a  strongly  alkaline 
zdbuminatc  of  soda  had  been  present;  this  lymph-scrum  wax  not 
rendered  turbid  by  acetic  acid,  unless  after  being  thus  acidified  it 
was  boiled;  iLt  no  ruftgulum  whs  induced  by  rennet,  it  was  obvious 
that  no  casein  wo*  present ;  moreover  this  serum  was  not  coagulated 
by  ether.  In  human  lymph  the  albumen  has  been  found  to  vury 
from  0*434  (Marcliand*)  to  6'OltfJ  (L/IIcriticr),  and  in  that  of  the 
horse  from  1*2  to  2'75g- 

In  the  ash  of  the  albumen  of  the  lymph,  even  after  repeated 
extractions  with  wider  unci  spirit,  Naasc  found  an   extraordinarily 

i  |  :.ri!!tv  >f  alkaline  carbonates :  according  both  to  his 
BXperunentt  ind  LOOM  of  Grelger>the  lymph  emit;. ins  tlmi  *\  rongly 
basic  albuminate  of  soda  which,  in  the  absence  of  other  alkuliui- 
SAJts,  communicates  no  alkaline  reaction  to  the  solution,  ami  <•  > 
when  coagulated  retains  much  alkali. 

Fat  occurs  in  the  lymph  only  in  small  quantities,  and  is  for  the 
most  part  in  a  sajninified  form:  in  ihe  lymph  of  the  horse  Nassc 
found  0*0088}  of  free  fat  and  0*05732  of  alkaline  salts  of  fatty 
acids,  while  in  human  lymph  Marchand  ond  Col  berg  found  V"2C»X  J 
of  a  pale  reddish  coloured  fat. 

The  f.rtraciwp  matters  of  the  lymph  have  not  been  closely 
examined,  although  then  quantity  in  relation  to  the  albumen  ll  by 
no  means  small.  In  horses1  lymph  Nasse  found  0,0*.*>f>;  of  x trac- 
tive matters  soluble  in  alcohol,  and  0*U877i{  soluble  in  water  only, 
while  acceding  to  Geiger  and  Schlossbergcr,  the  whole  of  the 
extractive  matters  amount  to  0"27g. 

Nnasc  was  unable  to  detect  urea  in  the  lymph  of  the  horse. 

We  have  already  noticed  the  existence  of  lactates  in  the  lymph. 
(See  vol.  i.,  p.  U5.) 

Ax  in  all  the  animal  fluids  chloride  of  indium  is  the  prepon- 
derating mineral  constituent;  in  horses'  lymph  it  amounted, 
according  to  Xasse,  to  0-4125 J- 

Moreovcr,  alkaline  carbonate*  were  found  by  Nasae  in  horses' 
lymph,  hut  Qeiger  failed  in  detecting  them  ;  Na«e  calculates  their 
quantity  at  0*05 fl J,  and  he  assured  himself  of  their  presence  by 
observing,  villi  the  inicruxeope,  the  development  of  bubbles  of 
gas  on  the  addition  of  acetic  acid,  In  the  ash  of  the  »olid  consti- 
tuents of  the  lymph,  Gcigcr  also  found  an  abundance  of  alkaline 

cwbootteii 

The  presence  of  ummomucul  salt$t  which  was  suspected  by 

•  Biuiun'e  Ikitr.x,  j.tliys.  u.  j'uihul.  C&Mai     Cd.  1,&,  44$. 


Naase,  has  been  definitely  established  in  bonoa*  Irrap'i  Kr  Geifer 
iab«rgor. 

JVa%t*  found  tint  horses*  lymph  vu  comparatively  rich  is 
suffhnric  ari-t,  which  existed  linn-  prr-'ormed  :  he  calculated  tbf 
quantity  of  sulphate  of  potash  at  002.53|. 

Alkaline  phosphate*  occur  only  in  very  small  quantities  in  tU 

The  earthy  hU$,  with  a  little  peroxide  of  iron  (arixing  probably 
from  the  prWOCI  of  I  few  hlnod-coTpnacles),  were  found  by  Naur 
to  amount  to  only  0*05 1  ft  in  horses*  lymph. 

The  quantity  of  water  in  the  lymph  appear*  to  he  very  vat 
never  to  l>c  nearly  so  great  as  in  the  blood-plasma;   in  human 
lymph  March  and  found  9fi'926£,  and  [/Ha  1 *6?  of  wstrr; 

in  the  lymph  ni   \u  na   the  quantity  lias  been  found  lu  vary  frum 

9ft-5|  (LamigM)  to  98471  {Go**)- 

Nassc  has  institute!  an  interesting  comparison  (bawd  on  direct 
analyses)  between  the  composition  of  tlie  lymph  and  of  the  bloori- 
srnim  of  the  horse,  from  whirh  it  follow*  that  ti  'dual  whs 

stand  to  one  another  in  plOCudy  the  same  ratio  in  both  fluids, 
although  their  absolute  quantity  is  very  dillcrcnt  in  consequence 
of  the  larger  amount  of  water  in  the  lymph.  Beside*  the  difference* 
in  the  amount  of  water  in  the  two  fluids  [the  water  of  the  blood- 
serum  being  7**!jt  and  that  of  the  lymj.li  being  5'Og),  there  are 
considerable  diflfeiCUM  in  the  proportions  in  uhich  the 
mineral  constituents  stand  to  the  organic  matters  in  the  two 
fluid*  j  while  10O  part*  of  salts  correspond  to  1W6  parts 
of  organic  matter*  in  the  blood-serum,  the  ratio  in  the  lymph 
is  ns  100  to  only  785  ;  according  to  NUicluind  and  Colberg, 
human  lymph  contains  inorganic  atid  organic  matters  in  alnsoit 
equal  parts. 

It  is  hopeless  at  present  to  attempt  to  CftkmlaM  the  quantity  of 
lymph  contained  in  the  v  hule  animal  hoi  W*J  have  no  6sed 

points  of  support  to  assist  us  in  such  a  calculation.  Even  if  the 
|j  Dph  of  different  jMuts  were  not  »o  variously  constituted  as  from 
certain  facts  and  on  theoretical  grounds  appear*  to  bo  probably 
the  ease, — and  if  the  rapidity  of  the  lymph-current  in  the  different 

rls  (U'fiire  and  after  the  nassa^-  >»f  tlie  kmph  through  Uir 
glands)  were  not  so  various,  and,  moreover,  so  dependent  on 
internal  and  external  (that  is  to  say,  physical  and  chemico- 
physiological)  conditions,  as  has  been  shown  by  Noll,* — we  should 
still  be  fsr  less  able  to  calculate  the  capacity  of  the  lymphatics 
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than  of  the  blood-vessels,  sinee  wc  arc  much  less  acquainted  tsitli 
the  anatomy  of  the  bim  tba  oi  the  Utter.    Wc  referred,  in  our 

rr  marks  on  thf  ijunnriry  of  chyle  formed  in  a  definite  time,  to  tlic 
reasons,  which  render  the  amount  uf  fluid  escaping  from  tin*  main 
branch  of  a  Ivm^Jifttic  system,  an  inefficient  criterion  of  the  quant ily 
of  this  juice  formed  within  :  n  .■  ;<n  period.  The  following  facts 
mar.  howei-cr,  aid  us  in  arriving  at  an  Bfrprffltwutfl  idea  of  the 
quantity  of  lymph  formed  or  flowing  into  the  vessels:  Collard  do 
M.irtigny*  found  that  9  groins  of  this  fluid  flowed  in  10  minutes 
from  the  thoracic  duct  of  a  rabbit  which  hud  fustcd  for  21  hours. 
J.  MulKr  asKumrs  the  capacity  of  the  four  lymphatic  hearts  which 
he  discovered  in  the  frog,at  about  4  cuhic  line*,  and  as  these  would 
make  about  fill  puhatii  us  iti  u  uiiuuU-,  Ihrsr  four  lyiupluilic  limn* 
would  drive  about  240  cubic  lines  Oi  lymph  into  the  veins  in  tl.is 
period,  provided  that  they  arc  completely  emptied  at  every  oofl 
traction,  which,  however,  is  not  the  cane-  Moreover,  the  lymphatic 
system  is  i>f  far  more  relative  importance  in  frogs  and  cold-blooded 
animals  than  in  those  in  which  thru  Mood. 

I  origin  of  the  lymph  lias  been  referred  by  all  physiologists 
to  the  juice  which  How*,  from  the  capillaries'  into  the  parenchyma 
of  the  organs,  either  for  their  nutrition  or  for  the  formation  of  the 
secretions.  Although  physiologists  had  previously  shown  that 
diameter  and  quantity  of  the  Iwnph  depend  upon  the  fluid  con- 
veyed through  the  capillaries,  and  transuded  from  them,  these  riem 
have  recently  been  fully  confirmed  by  Noll.  It  therefore  now  only 
remains  for  the  chemist  to  institute  an  accurate  comparison  of  the 
hIocMl-plnsm.».thi*paTcnchymatousrlinil,thesecretionsiindthc  lymph, 
in  order  to  deduce  the  chemical  equations  giving  the  scientific  cx- 
ndoi)  for  the  processes  which  give  rise  to  the  formation  of  the 
h  mph<  We  arc,  however,  still  very  far  distant  from  the  attainment 
of  this  aim,  towards  which  our  chemical  investigations  ought  to  be? 
directed  ;  for  even  if  wc  assume  that  the  differences  in  the  transuding 
hlnod-plaama  nnd  thercsorhed  lymph  can  be  investigated  with  che- 
mical accuracy  in  the  same  individuals,  wc  arc  yet  unable  to  draw  any 
certain  conclusions  in  reference  to  the  metamorphoses  which  the 
blood-plasma  undergoes  in  each  individual  organ,  or  even  rmcrally, 
or  to  trace  the  origin  of  the  separate  constituents  of  the  lymph. 
Mureover  the  lymph  which  ifl  BOOMvhle  to  chemical  inquiry  by 
means  of  the  physiological  aids  at  present  at  our  command, cannot 
he  regarded  as  the  product  of  the  nutrition  of  these  organs.  For 
there  is  not  only  a  larger  quantity  of  plasma  exuded  through  the 
•  Joura.  de  PfanfaL     T-  B,  p.  2(i0. 
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capillaries  than  ii  necessary   for  tlic  nutrition   of  tKc  organs  tad 
the  formation   of   the  accretions  (so  that  a  Urjjc   proporlm  of 
unchanged    plasma    is     blended    u'tth    the    fciirntarw*  which   are 
cither  metamorphosed  by  nutrition,  or  have  not  passed  into  the 
secret  inns),  l>uL  it  is  further  proved  by  innumerable  physiological 
fni  latitat  the  fluid  which  is  reaorbed  by  the  lymphatics  undergoes 
further    metamorphoses    in    it*     passage    through    the    lymphatic 
gland  a.     It  may  bo  inferred   from  the  appearance  of  cells  w  I 
liurti'ViT,  are   probably  not    formed    until  after  the   passage  of  tW 
■blorlK-d  fluui  through  tin-  "hind*  I. it  least  in  the  animals  provided 
Willi    lymphatic  glands),  that   the    lymph   contains    not  only  U»* 
producta  of  regressive   mctamorphoscs3  but  even  true  plastic  tttb- 
stanccx.     The    lymph  nf  err  tain  organs  appears  to  possess  SO  high 
I  decree  of  plastic  force,  that  blood  *C0fpu*Qlfli  in  eren  formed  ia 
it;    the   lymph   of  the    spleen    frequently,   and    indeed    generally* 
contains  blood-corpuscles,  as  has  been  already  noticed.     According 
to  Iluschke,*  the  MMplgMan  corpuscle*  of  tbfl  spleen  are  nothing 

more  than  dilatation!  of  the  lytn;>liM ir, .  lm:  frtMB  the  coincident 
observations  of  (icrlacht  and  Schaffncr,}  it  seems  much  more 
probable  dial  tliia  organ  is  on«  ol  tih*  BMUI  Esfltoriai  fat  the 
Mood-oorpatclea.  If,  however,  the  lymph  must  vary  according  to 
tin'  quantity  of  unchanged  blood-plasma  which  it  may  contain,  we 

find  a  new  ground  established  for  the  great  differences  *  lnrh  ;t 
presents  in  different  porta,  when  we  consider  that  the  chemical 
'institution  <tf  the  transuded  plusrna  depends  upon  the  character 
of  the  capillaries  of  ouch  organ,  that  is  to  say,  upon  tbeir  aridtli, 
iijiini  ti  i  density  of  their  walk,  the  velocity  with  which  the  blood 
streams  through  them,  &c.  Geilath  draws  e>j>ccuil  attention  tu 
the  fuet  that  the  spleen  lias  very  wide  blood- vessels,  which  may  be 
clnased  amongst  the  capillaries  from  the  absence  of  a  circular 
fibrous  eont,  and  which  would  appear  from  the  thinness  of  their 
walls  to  he  better  adapted  than  the  capillaries  of  Other  orga^ 
admit  of  the  transudation  of  a  perfectly  unchanged  blood-plums, 
that  is  to  say,  of  an  intercellular  fluid,  and  would  therefore  afford 
the  most  abundant  materials  for  the  formation  of  cells.  If  we 
may  regard  certain  normal  or  even  dropsical  exudations  in 
animal  body,  ha  for  instance,  the  transudations  of  the 
plexus  of  the  bnbl  which  are  very  remote  from  the  lymphatics 
that   lie   only   on    the    periphery).   «»    the   direct  secretions  or 
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•ran  sudat  ions  of  the   capillaries,  the  riew  which   is   based  on  the 
C  in  the  capillaries  will  derive  additional  support  from  the 
KbeuiicaJ  ,  of  the  transudations  of  the  different  capillary 

■jr*tem«.  Thus,  for  instance,  C.  Schmidt*  has  drawn  the  follow* 
fifig  conclusion  from  the  comparison  between  the  composition  of  the, 
ftransudation  of  the  capillaries  of  the  peripheral  membranes  of  the 
■nrnin,  and  that  of  the  transudation  which  issues  from  the  central 
capillaries  of  the  same  organ;  namely,  that  the  fluid  of  the  brain 
■lid  spinal  cord  is  by  no  mean*  mere  blood-plasma  separated,  as  it 
flnaW)  by  mechanical  filtration  from  the  more  widely  circulating 
blood -cells,  and  rubbed  of  some  portion  of  the  nitrogenous  and  fatty 
■Batters,  which  arc  taken  up  by  the  cerebral  substance.  When  wo 
proceed  to  consider  the  exudations,  we  shall  have  to  revert  to 
o  invi-<r.igatfona  of  Schmidt  which  tend  to  show  that  the  flnidl 
t nesting  through  the  different  capillary  systems  of  the  body 
as  a  constitution,  which,  although  constant  for  the  same 
ra,  differ*  in  the  different  systems,  exhibiting  its  principal 
fices  in  respect  to  the  amount  of  albumen,  while  the 
i !.-■_• ,'n  i<  '-onstituentJ  remain  nearly  the  same  as  in  the  blood, 
ceording  to  Schmidt's  investigations,  protein-bod ica  transude 
■i.gh  the  capillaries  of  the  pleura  in  the  largest  quantity; 
■nrculy  half  so  large  a  quantity  passing  through  the  capillary 
essel*  of  the  peritoneum,  still  less  through  those  of  the  brain,  and 
t  of  all  through  those  of  the  subcutaneous  arrnlar  tissue. 
Tliesc,  and  similar  points  of  consideration,  appear  to  us  to  bo 
ry  for  the  establishment  of  a  physiologico-chcmical  invcsti- 
of  the  origin  and  physiological  import  of  the  lymph;  for 
y  chemical  rquatinn  would  afford  a  false  representation  uf  the 
urcca  of  the  lymph,  and  of  its  importance  in  respect  to  animal  life, 
it  were  derived  from  the  simple  chemical  analysis  of  the  lymph 
of  Che  larger  vessels,  without  reference  to  these  points.  Unfortu- 
nately, however,  wo  arc  here  merely  on  the  borders  of  a  department 
in  which  wc  scarcely  kinnv  the  r.oursi*  or  the  direction  which  may 
d  us  to  the  object  of  our  inquiries.  Masse  was  the  first  who 
r.deavourcd  to  throw  light  on  this  subject,  by  comparing  as  we 
*e  already  mentioned,  the  serum  of  the  blood  of  the  horse  with 
|  lymph  taken  from  the  cervical  region  of  the  same  animal.  The 
Rowing  are  the  results  uf  this  inquiry. 
The  lymph  always  contains  more  water  than  the  liquor  san- 
;  hence  it  is  not  perfect  plasma  which  is  exuded  from  the 
;  but  proportionally  more  water  and  less  solid  constituents 
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aw  transuded,  titan  correspond  with  the  liquor  sanguinis.  T3»e 
dfm  re  be  pion  amernntntBOm 

On  i.i  constituents  of  the  lymph  and  of  the 

scrum,  we  find  that  the  former  contains  far  lew  atinancn  than  the 
latter;  with  every  100  part*  of  soluble  salts  there  ocear  in  tiic 

ill  WW lllll  638,  nnd  in  the  lymph  only  69J  parts'  oi  aUnuoas, 
This  nl.ir  v  flefJOJoncy  of  albumen  in  the  lymph  cannot  merel* 
dc|«'i.il   iipiin  the  stance  that  less  albumen  has  oriiptialtf 

•scaped  from  the  capillaries,  but  principally  00  the  fact  that  a 
portion  of  ll  ID  applied  to  the  restitution  of  the  taxtcral 

Dtflt*  which  have  become  effete,  as  veil  Al  to  the  formation  of 
the  K  ni|)lt-c.jr;ii.M  Irs, 

Moreover,  we  find  fnr  less  fat  in  the  solid  residue  of  the  lfnspo 
than  in  that  of  the  blood-serum;  Nosse  found  the  ratio  of 
soluble  salts  to   the  c-ther-vxtnict  to  be  10*»  :   L«5J  in  tin  lymph, 
and  loo :  is  in  Ac  serum.     Binoe  it  follows  from  the  examination 
of  morbid  transudations  that  ihcy  Contain  very  little  fat,  we  might 
assume  that  tlic  excess  of  fat  remains  in  the  serum,  especially  since 
the  moo*  blood  hai  been  fot»d  to  be  richer  in  fat  than  the  »r- 
I  ;  a  purl,  however,  of  the  transuded  fat  may  be  applied  to  lbs 
formiLtiuu   of  OeUfl  within    tin-   Kinpli,   ullhuu&h  In   Naase'a  com- 
parative analyses,  the  fibrin   and  lymph -corpuscles  axe  calculated 
\\  nh  the  albumen,  and  hence  their  fat  is  included  in  the  analy= 
the  xesiihic  of  the  lymph;  on  the  other  hand,  the  neutral  fatt 
ex  tractable  by  ether  have  become  in  part  saponified,  and  SHan 
t  for  in  Nasse's  alcohol-extract. 

The  solid  residue  of  the  lymph  contains  rclatiYcly  more  Of- 
tractive  matters  than  that  of  the  serum ;  if  we  here  also  take  100 
parts  of  soluble  salt*  as  the  standard  of  comparison,  the  ratio 
(aoeordiog  to  Nasao'a  analyses)  is  as  10O  :  5<i--t  in  the  serum,  aad 
as  100  ;  S7'0  in  the  lymph.  This  augmentation  of  the  extractive 
matters  in  the  lymph  scorns  obviously  due  to  the  detritus  of  the 
more  or  less  active  metamorphosis  of  the  tissues,  although  a  por- 
tion of  this  ttrtritu*  probably  transudes  from  the  capillaries  even 
more  readily  than  the  soluble  salts;  at  all  events  we  generally  fifed 
fnr  more  extractive  matters  in  the  morbid  transudations  of  the 
capillaries  than  in  the  blood.  Hence  these  matters  cannot  be 
rewarded  merely  :is  the  remains  ni  tCXtOral  metamorphosis,  but  also 
nf  the  eeli-fnijiwitiou  already  existing  in  the  blood.  There  are, 
however,  undoubtedly  OOBOOftied  b  the  extractive  matters  a  number 
of  substances,  whose  accurate  chcmieal  examination  promises  to 
throw  much  light  oti  the  mt*Uunoq>hosi»  of  the  animal  tissue*. 
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ccording  to  N'assc**  analyse*,  Mctc  [|  an  augmentation  of  the 
a1cohol-«xtract  in  the  lymph;  this  is  clue  to  the  soaps  that  are 
formed,  and  to  the  lactic  acid  and  the  urea.  It  is  true  that  no 
ra  can  lie  diierily  detected  in  the  lymph,  but  we  can  hardly  ilo 
otherwise  tlmn  suppose  that  the  urea — a  product  of  the  metamor- 
phosis of  tissue — passes  rapidly  through  the  lymphatics  before  it 
reaches  the  blood  and  )B  finally  separated  by  the  kidneys.  The 
fact  that  Schmidt*  found  urea  in  the  fluid  in  chronic  hydrocephalus, 
might  probably  he  taken  U  a  proof  that  urea  is  necessarily  present 
in  the  lymph,  if  the  non-existence  of  a  simultaneous  renal  disease 
had  been  demonstrated  in  this  case;  and  Scherer's  admirable  dis- 
coveries regarding  the  secreted  matters  found  in  the  parenchyma 
of  the  spleen  speak  Mill  inure  OruiiL'Jy  in  favour  of  this  view. 
Nasse  certainly  assumes  a  regressive  movement  of  the  transuda- 
tion, or  of  some  of  iu  constituents,  into  the  capillaries,  and  aooard* 
ing  to  this  view  these  secreted  matters  might  nlao  ho  taken  up 
directly  from  the  parenchymatous  fluid  by  the  capillaries,  hut  not 
by  llu  absorbents;  bot  although,  according  to  the  experience  of 
several  observers,  the  lymphatics  certainly  appear  to  make  a  selec- 
tion in  the  substances  which  they  absorb,  yet  the  latest  investi- 
gations of  physiologist*  (and  especially  those  of  Noll)  regarding 
the  force  which  propels  the  lymph,  indicate  that  it  is  the  pressure 
prucrvdiiig  from  the  capillaries  whit -li  chiefly  occasions  the  move- 
ment in  the  lymphatics.  It  not  to  be  expected  that,  under  the 
pressure  which  the  lymphatics  tend  to  lessen,  any  considerable 
part  of  the  transudation  could  be  reconveyed  into  the  capillaries 
by  an  opposite  current 

According  to  Nassc'a  analyses,  the  ratio  of  the  water  to  the 
Motnble  salts  is  as  100  :  0"871  in  the  blood,  and  as  100  ;  0'56l  in 
the  lymph  of  the  horse.  Hence,  <  »  irv  the  normal  state,  the 
quantity  of  water  which  transudes  from  the  capillaries  is  even 
proportionally  greater  than  thai  uf  the  soluble  salts  which  escape. 
Nn  one  will,  however,  believe  that  the  water  which  is  formed 
by  the  metamorphosis  tit  the  tissues  contributes  in  any  es- 
sential degree  to  the  augmentation  of  the  water  in  the  lymph. 
The  venous  blood  w  consequently  found  to  he  poorer  in  water  than 
the  arterial  blood.  Unfortunately  the  ash -analyses  of  the  residue* 
of  the  lymph  and  scrum  which  were  instituted  by  Nasse,  arc  not 
of  a  nature  to  wan-ant  our  drawing  any  exact  conclusions  from 
them.  Future  and  more  accurate  analyses  must  ibov  whether  the 
same  relations  hold  in  the  lymph  that  Schmidt  found  Lo  occur  in 
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tfical  tranaudationi ;  that  is  to  say,  whether  on  the  whole  the 
•alt*  remain  the  same  a-*  in  tbfl  blood,  exrep-  I  U»e  rJiloridw 

are  rather  more  abundant  than  thr  phosphates,  and   that  the  alia 

■da  preponderate  over  tboaeafpotub.   V.  .-oncludefroao 

the  analyses  of  the  lymph  made  by  Nnsse  and  others,  that  the  atta- 
in <  ndphalM  aTc  contained  in  this  fluid  in  much  larger  qun 
than  in  the  serum  of  the  blood.  The  only  process  by  which  th«« 
laftl  i-.iii  lie  produced  is  the  disintegration  nf  tlie  ItllphmOM  tissue* 
with  the  co-opention  of  the  oxygen  craping  with  the  plasma  froas 
the  blood. 

Lastly,  Naaae  has  found  that  there  are  fur  more  earthy  pkot- 
phates  in   the  serum   of  the    blood   than    in   the   lymph  ;   this  *», 
however,  only  dependent  OD  the  circumstance  that  the  albumi 
in  which  the  earthy  salts  arc  contained,  occur  in  a  less  proportion 
in  the  latter  tlui ■!. 

From  ;t  oomparijOD  of  these  analyses  of  the  blood  and  a 
lymph,  it  follows  :li:it  tin'  hBflriOB  of  the  tymplatlcfl  COnaiati  not 
merely  in  fiOBTeying  those  parts  of  the  tissues  which  have  become 
effete  into  the  Moml,  ffofla  irfciehj  ifta  undergoing  further  change* 
they  are  separated  by  the  organs  of  excretion,  but  also  In  clabo- 
ratinjj  the  still  plastic  portion*  of  the  blood  i  -iiJimely,  tl  I 

MinnI-1  nijuiAcks  ;  for  how,  if  this  were  not  the  ease,,  could  rclli 
occur  directly  in  the  lymph,  if  it  merely  carried  off  the  disintegrated 
remains  of  the  tissue*  ?  for  what  purpose  would  its  motion  through 
the  lymphatic  glands  be  suspended,  or  at  all  events  considerably  im- 
peded, if  tin-  absorbents  were  not,  I  K«-  the  lacteal*,  organs  for  the 
elaboration  and  formation  of  the  blood  ? 


Tiiansudationb. 

While  pathologists  include  under  the  term  enuUtticn*  all 
;iud*  of  fluid,  send-solid,  or  solid  .substances  which,  in  coo* 
|uencc  of  morbid  action  have  been  derailed  in  serous  cavities, 
or  in  the  parenchyma  of  organs,  and  have  there  undergone  many 
metamorphoses,  chiefly  in  a  morphological  point  of  view,  wt 
regard  it  as  most  expedient,  in  so  far  ;is  the  intt  rests  of  p 
arc  concerned,  to  draw  a  distinction  between  the  transttdatiau 
fthich  consmt  of  fluid  constituents  of  the  intercellular  portiuu 
of  the  blood  escaping  from   the   capillaries,   and  exudations  in 


i   HUIUNS. 


809 


which  a  change  lias  already  pommenocd.  These  txmtudttfoYnk 
include  alt  those  fluids  which  arc  normally  or  abnormally  efT" 
fTom  the  blood-vessels  (without  laceration/  btD  Bm  parenchyma 
of  organ*,  or  into  enclosed  or  open  cavities,  or  even  on  the  surface 
DC  the  animal  body.  Hence  we  include  amongst  the  transudations 
the  normal  secretions  of  the  serous  membranes,  and  not  nunly 
those  of  the  lining  membrane  of  the  cerebral  ventricles,  of  the 
pericardium,  the  pleura,  and  the  peritoneum,  but  also  the  tears, 
the  aqueous  humor  of  the  eye  and  the  liquor  amnii.  and  especially 
the  pBranchymatoaiAoid  or  juier  which  moisten*  and  dobtUim  the 
tissues;  if  these  transudations  are  excessive,  they  form  the  albu- 
minous and  fibrinous  exudations  of  pathologists.  Although  pa- 
thological transudations  arc  now  frequently  submitted  to  chemical 
tnYestigation,  and  have  been  more  accurately  analysed  than  the 
noiinal  transudations,  in  OO&StfDflnGB  of  the  greater  quantity  in 
which  they  accumulate,  wo  regard  it  as  most  expedient  to  follow 
the  purely  physiological  view  regarding  the  escape  of  these  flni  la 
from  the  capillaries,  lest  we  should  lose  ourselves  in  the  labyrinths 

of  pathiilii'/ieal  Msti-nix  }\\n\  pathological  fictions;  fur  the.  hsmiiiij)- 
tiou  of  watciy  and  serous  transudations,  of  croupous  and  fibrinous, 
and  again,  of  serous  and  albuminous,  can  mid  no  support  either  in 
jiliysicul  or  chemical  physiology*  We  have  already  seen,  when 
treating  of  the  lymph  (a  subject  closely  allied,  in  more  points  than 
one,  to  that  we  are  now  dixrusxin  m  accordance  with  tha 

views  of  the  most  eminent  physlolofista  of  the  present  day,  we 
must  consider  the  escape  of  water  and  certain  constituent*  of  the 
liquor  sanguinis  through  the  walls  of  the  capillaries  as  lbs  remit  of 

;i  physical  necessity  consequent  on  the  penetrability  of  the  wails  of 
the  capillaries,  the  r&pidltj  >>f  the  motion  of  the  blood  in  them,  and 
the  physical  and  chemical  diameters  of  the  circulating  fluid  it-  h. 
This  variety  in  the  conditions  affords  at  the  same  time  an  explana- 
tion of  the  differences  in  the  physical  and  chemical  properties  of 
BOrmal  *s  well  as  of  excessive  transudation*,  and  of  the  imccitjuuty 

of  those  attempts  at  classifying  them,  which  mc  based  cither  on 
their  incidental  properties,  or  on  the  form  of  the  metamorphoses 
which  they  arc  more  or  less  inclined  to  undergo.  Hen.'*,  without 
attempting  any  system  of  classification,  we  will  proceed  to  notice 
their  ordinary  physical  character^  aod  the!  r  essential  and  incidental 
constituents. 

The  normal  as  well  os   the  excessive  tmtlSBdatioiM   have  in 

If*]  the  same  properlitrt  a*  the  intercellular  Hold   01   the  serum 

of   the  blood;   they  an*   colourless,  transparent,  of   u   sickly  und 
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faintly  saline  taste,  of  an  alkaline  reaction,  and  generally  of  lover 
specific  gwty  tl*n  the  seruru  of  tlie  corretpoudin:.-  blood    TI 
morphological  eirmtruU   lary   with  llie  surfaces  on   which  tbry  are 
<  [Tuned;  and  hence  vrc  may  meet  wkh  epithelial  structures,  n 
culai  granules,  IkkIios  resembling  nuclei  and  cvU-fonnatioua,  * 
however,  ore  not  peculiar  to  transudation*;  blood-corpuscle*  only 
occur  in  them  wl  .  nave  become  lacerated  in  coo- 

seqiu-nee  of  sonic  dial  ufluence,  and  blood  has  thus  beta 

Actually  mixed  with  the  transude 

Moreover,  the  chemical  constituents  of  the  transudations  are 
precisely  si  hi  ilar  to  thoae  of  tlM  l>l"od-pU«rns;  except  thai,  as  hat 
been  alrea -lv  noticed   ii    n-.u-l  to  ilic  lymph,  all  the  ciMKititaeaai 

rin  a  less  ratio  Ui  [lUsina,  and  hence  their  water 

creoacd;andfurtlKr.  ii»at  some  even  of  the  organic  constituents  arc 
so  subordinate,  that  tlwy  appear  to  be alt  ranting,  tad  under 

tin"  sjirrially  obting  conditions,  to     ><■   inoBptfalfl  ol   tnoitudaiioa. 
llener  we  nn:.*l  t  t&MMmfy  the  transudation*  -wording  to  the  al»v, 
of  one  Of  Otfani  I  'i.'litucnt  of  the  plasm  >.   I    n  !y  a*c  could  draw 
any  definite  limit,  and  could  exhibit  the  perfect  absence  of  the  sub- 
stance in  question  even  in  special  eases. 

The  absence,  or  presence  of  fihrin  in  the.  transudations  has 
in  tUi  mj  occasioned  the  division  of  those  illusions  in  the 
animal  body  which  do  not  contain  blood-cell*  into  two  principal 
classes,  namely,  into  albuminous  and  fibrinous;  or,  if  they  art 
rery  excessive,  into  serous  and  fibrinous  dropsy  (.Jul.  Vogel). 
fibrin  in  to  be  (bund  in  the  DomaJ  transudation  of  * 
br,ines.  and  in  tfaoOt  excessive  effusions  which  arc  not  accompanied 
by  that  affection  of  the  capillaries  which  wc  hhih  to  exist  in 
inflammations;  it  is,  therefore,  absent  in  the  cases  of  exceaaite 
accumulation  of  serum  which  nriscc  either  from  a  disturbed  atasa 
of  the  fanctfatn  of  the  lymphatics,  or  from  an  excess  of  srat- 
the  blood.  If,  however,  the  blood-current  be  much  impeded,  or  if 
it  lie  perfectly  stopped  in  the  capillaries,  fibrin  always  escapes 
tlirough  the  attenuated  walls  of  the  vessels,  and  gives  rise  to  more 
or  \cw  plastic  exudations.  Whether,  as  Vogel  assumes,  the  trans- 
udation in  iiun-fibrinoua  dropsy  proceeds  chiefly  from  the  smaller 
veins,  and  in  fibrinous  dropsy  from  the  true  capillaries,  ia  a  point 
which  must  bo  established  by  further  histological  investigation* 
Some  capillaries  may,  in  their  perfectly  normal  state,  posses*  the 
property  of  allowing  the  passage  of  a  fibrinous  transudation.  If  the 
parenchymatous  juice  which  lias  become  effused  for  the  nutrition 
*  Palo,  AnaL  Tk  1,  B.  13—30  [or  Eafuah  trazulatioo.  ps>  »-*'.| 
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of  the  organ*  OftCmot  be  readily  isolated,  and  if  we,  consequently, 
are  unable  to  prove  by  n  direct  method  that  it  contains  fibrin,  \-i, 

pendently  of  the  general  belief,  it  in  in  the  highest  degreo 
probable  that  this  natriant  fluid  actually  contain*  fibrin;  fori 
View  is  supported  bv  the  UtHUUDlL  OK  fibrin  OCCUITing  in  Iwnpli,  liy 
the  constitution  of  the  nutrient  fluid  in  the  lower  animal-,  vrfciefa 
do  not  possess  distinct  blood-canals,  and  by  the  constant  presence 
of  fibrin  in  the  ordinary  plastic  exudations,  as  is  very  well  nn  in 
the  mm-sanguineous  secretion  of  fresh  incised  wounds — a  wriwiun 
wlucli  baa  been  accurately  analysed  by  Schmidt.* 

Fibrin  may  very  often  be  contained  in  the  transudations,  when, 
from  its  umall  quantity,  or  from  the  metamorphoses  which  it  has 
already  undergone,  it  may  evade  chemical  detection.  If  \u 
aider  that,  in  the  plasma  of  normal  blood  the  quantity  of  fibfill  is 
only  onc-forlicth  of  that  of  the  albumen,  and  if  we  suppose  tli.it 
the  diminution  of  the  fibrin  in  the  transudation  only  correspond 
to  that  of  the  albumen,  there  could  never  be  more  than  a  \ 
small,  often  almost  inappreciable,  quantity  of  fibrin  in  the  afloat  I 
fluid ;  if  we  further  euiisiiler  that  the  fibrin  in  the  pan  rtShjmatOVU 
juices  b  very  often  applied  to  the  reiumiiiuu  or  iepurution  of 
tissues,  and  that  in  morbid  transudations  it  soon  commences  to  form 
the  groundwork  of  morphological  structures,  vraneed  not  wonder 
that  the  fibrin  is  so  often  found  to  be  absent.  Most,  however, 
of  tlie  driipsical  tran*uilntiona  which  di-pnnl  oti  too  aqueous  a  ren- 
dition of  the  blood,  or  on  a  disturbance  in  the  function  of  the 
lymphatics,  appear  to  be  formed  without  any  simultaneous  sepa- 
ration ol  fibrin;  at  all  events,  the  fact  that  too  aqueous  blood  is 
DtDftHj  found  to  be  a  little  richer  in  fibrin  than  normal  blood, 
seems  to  favour  the  view  thai  in  this  case  tlie  fibrin  is  retained  in 
fabe  circulating  fluid.      But    however    this    may  be,  the    f.icl  elicited 

by  Vo^el  remains  established,  that  fibrinous  true  na  ure  far 

more  frequent  than  is  usually  supposed  tQ  be  the  case,  touting  to 

ocular  eKnniiiuifion  :thiiu\ 

Tlie  physical  and  chemical  propa  I  ics  of  tlie  fibrin  occurring  in 
transudations  perfectly  coincide  in  all  c«cutial  point*  with  tboseof 
the  blood-fibrin;  the  peculiarities  winch  the  trunstwlution-ribrin 
presents,  are  solely  based  on  the  physical  and  ohanloal  rakdems 
in. Her  which  it  i-.  lep&rated,  as  in  the  case  of  the  fibrin  of  tl  b 
lymph  and  chyle,  to  which  reference  has  already  been  outdo;  the 
chemist  can  lay  down  no  such  differences  as  "a  fibrin  infiltrated 
ivith  serum/' a  croupous  or  aphthous  fibrin,  or  a  paeudoribrm. 
•  L'liankterifttik  d.  Cliol.ro,  K  |M 
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The  fibrin  occurring  in  trm  i  most  frequently  ooaguUl" 

i  of  those  soft  gelatinous   masses  which  appear  infiltrated 
with  scrum,  or  to  which  we  apply  the  name  of  p  I  n.     We 

know  (*ee  p.  I!M>)  that  this  form  of  coagulation  is  entirely  depen- 
dent on  an  excess  of  water  in  the  fluid  in  which  the  fibrin  was 
previously  suspended;  and  hence  we  should  «  under  why  this 
i  of  coagulation  is  not  for  more  frequently  found  in  the  dead 
body  than  is  actually  the  case,  if  we  did  nut  know  that  the  fibrin 
is    usually    extremely    stow    in    eoagub.'  the    fluid    which 

transudes  in  the  living  body,  and  that    in  a  of  the  cow* 

tinuous  motion  in  the  cavities  of  the  pleura,  the  pericardium,  and 
the  peritoneum,  n  flocculent  cou^ulum  somewhat  rewembliiv* 
whipped  fibrin  must  be  formed.  Moreover,  it"  we  take  a 
chemical  view  of  the  subject,  we  cannot  aowpt  the  idea  of  s 
peculiar  morbid  fibrin;  the  peculiar  forms  in  whkll  fibrin  coagu- 
late* fan  certain  morbid  processes,  and  which  bare  tod  to  tins 
assumption,  are  entirely  dependent  on  tho  conditions  under  R 
the  coagulation  of  the  fibrin  takes  place.  However  accurately  we 
tibservr  tin-  different  forms  of  fibrin  in  the  varieties  of  niorlwi 
csudations,  and  however  important  may  Ik  the  observation* 
regarding  the  capacity  for  organization  or  the  disintegration  of 
one  or  other  form  of  coagulation.  Unit  put  of  the  exudation  wbiefc 
U  actual  fibrin  is  nnt  to  be  distinguished  in  a  chemical  point  of 
rim   from  the  fibrin  of  the  blood.     Neither  in  c  nor 

aphthous,  nor  10  any  Other  fibrinous  exudation,  have  I  even  once 
found  a  fibrin  which  in  its  microscopico-chcrnical  or  purely 
chemical  examination  has  proved  to  be  essentially  different  from 
the  ordinary  fibrin  of  the  ehenmw :  imongftl  Other  things  it  may 
henu'iilioned.  tluit  llie  iuic*  fibrin,  like  the  other,  vrudisvolved  after 
a  longer  or  shorter  digestion  in  a  solution  of  nitre,  into  an 
albuminous  coo^ulabte  sul  ;   there  was   merely  a  tlitrcrence 

of  the   time   in   winch   the   change    •■■•<■    ■■•  -npK-tely  aecomph 1 

UU    I  line  Vtl    i;enendly  nlmoit    in   ;i   dil  portion   to  the 

coherence  of  the  coagulated  fibrin.  (TJie  exudation-fibrin  was, 
of  course,  not  digested  in  a  solution  of  nitre  until  the  me- 
chanically comminuted  and  washed  cxudntion-coagulum  no  longer 
contained  a  trace  of  any  substance  OCHgnM  \&  by  boiling  or  by 
acetic?  arid.)      In   many  tniiiMidntiniiy,   GSpecUlj    tlunae  in  *• 

menbruos  [in  the  fibrinous  dropska  of  VbgeQ,  the  fibrin  h 
in  solution,  and  does  not  coagulate  till   the  fluid  discharged  by 
paracentesis   linn  been  for  some  time  exposed  to  the  action  of  the 
air;   more   than  an  hour  often  passes   before  coagulation  takes 
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place  ;  and  sometimes  wc  mny  observe  the  formation  of  a  eoagulum 
in  these  fluids  «ftcr  they  have  stood  fan  Irt  to  -  *  hours  (Schwann 
and  Magnus,*  Dclabarpct  Schcrer.i  Qucvcnnc$).  Moreover, 
thi*  fibrin  does  not  differ  chemically  from  blood-fibrin;  we  know 
also  that  a  "fibrin  of  slow  coagulation'*  DD  M  0OOUJ  in  thi  blood,  of 
which  Polli||  bn given  numerous  examples.  We  certainly  cannot 
■IwiJI  State  with  accuracy  in  individual  C88CI  what  it  is  that 
impede*  the  coagulation,  but  the  causes  arc  generally  much  the 
unmo.  namely,  moderate  attenuation  with  water,  an  excess  of 
alkaline  salts,  abundance  of  carbonic  acid,  8tc„  which,  as  we  have 

uly  teen  in  p.  196.  more  or  less  impede  the  separation  of  tin* 
fibrin.  Moreover,  the  chemical  reaction*  presented  by  this  fibrin 
ore  precisely  the  same  as  those  of  ordinary  fibrin. 

If  we  should  suppose  that  the  question,  whether  or  not  the 
fibrin  in  these  pathological  effusion*  in  of  a  different  kind,  muld  be 
decided  by  elementary  analyses,  we  should  be  very  far  from  the 
truth;  for,  aa  in  all  experiment*  of  this  nature,  wc  should  rind 
dill,  mioea  enough,  but  they  would  depend  upon  the  impossibility 
of  our  obtaining  such  substances  as  fibrin  in  a  state  of  chemical 
purity,  and  lit  for  an  elementary  analysis:  we  need  not  here  rtpeot 
what  has  been  already  stated  (in  vol- i.,  p.  ;5 5'-')  lojiccthig  the 
unfitness  of  fibrin  for  ultimate  analysis,  and  {in  vol,  i.,  pp.  29-31) 
regarding  the  general  caution*  requisite  in  such  cases. 

With  regard  to  the  quantity  cf  fibrin  which  we  find  in 
transudations,  it.  is  obvious,  from  what  has  been  alrttdj  Btatedj 
Kbit  it  presents  very  great  differences,  although  it  is  always  some- 
what less  than  that  of  the  corresponding  blond-plasma.  This 
obviously  only  holds  good  with  regard  to  fresh  transudations;  for 
when  they  have  existed  for  some  time  in  tlir  living  body,  ihey  may 
on  the  one  hand  be  found  to  have  been  deprived  of  ■  great  pert  id* 
their  water,  nr  the  fibrinous  coagulum  may  have  already  passed 
int..  a  state  of  cell-formation— an  object  to  which  other  substance* 
in  the  transudation,  besides  the  fibrin,  may  be  applied  ;  in  these 
cases  we  certainly  meet  with  far  more  fibrin  in  the  transudation 
than  in  the  liquor  sanguinis,  if  wc  calculate  a*  fibrin  all  undis- 
solved or  insoluble  matters. 

No  fibrin  can  be  detected  in  those  normal  transudation*  which 
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accumulate  in  snmr  quantity  in  the  animal  body;  as  d.r 
in  tl  ;C  of  actimi  sues,  ike  a^ucvus  humor  uf  Uir 

tears  tin?    Iiqu*<  ,   certain    dropsical    effusion*,    hydatids, 

cutaneous  vesicle*  (whether  artificially  excited  or  consequent  on  a 
skin-disease),  or  in  MOWtiom  from  the  intestinal  capillaries,  as  is 
die  diarrheal  arix  >>r  drastic  purgatives,  cir  accom* 

paiiying  cholera. 

Those  morbid  secretions  which  are  consequent  on  an  acute 
inflammatory  process,  aad  are  accompanied  by  laceration  of  tW 
rcpillnrii^  nnd  ulceration,  lure  no  claim  to  be  reckoned  ■mrujpr 
i  M     Ummdadona,  that  they  arc  not-  the  products  of  a 

simple  transudation  ;  these  arc  often  very  rich  in  fibrin,  hot  ia 
regard  to  their  general  constitution  and  certain  of  their 
tuonts,  they  essentially  differ  from  the  simple  transudations. 

T.ifce  the  fibrin,  the  nlhumrn  occurring  in  rrsnsi 
same  as  ue  find  in  the  blood  ami  fat  Otisi  places;  '  M  diflV 
which  it  exhibits  in  regard  to  the  character  and  form  of  its  cusgu* 
latiou  arc  entirely  dependent  on  tbe  palal  ions  to  which  we  have 
often  alluded,  and  uhn-li  an  f > illy  discussed  in  vol  i  .  pp.  3S&4M 
Thus,  in  mill)  physiological  and  |wtl.<  I  ii  I  Transudations,  wc 
find    that    cascin-likc    albumen,    winch    dues    nul    magntahfi  no 

fog,  is  precipe  fe  1  bj  dilute  acetic  acid,  and  separates  in  tlie 
form  of  a  auperf'nul      toorlew  membrane  when  its  solution  is 
evaporated;  we  need  hardly  re]  <  ■■•  AM  this  body  is  albumin. i 
soda,  and  possesses  none  of  the  essential  efcaracten  of  Ci 
Although  casein  has  been  often  asserted  to  be  a 
such   transudations,  and   has  cTcn   recently    been   declared    (by 
Punurn*)  to  be  a  normal  constituent  of  the  blood,  1   have  never 
succeeded  in  finding  any  substance  of  this   nature  In  such  fiui 
Blcapdng  albumen  rich  in  alkali. 

In  the  normal  transudations,  as  for  instance  in  gag  liquor 
pericardii,  in  the  fluid*  of  the  cerebral  and  affinal  membranes,  the 
liquor  arnnii,  and  all  those  fluids  which  contain  only  little,  albumen, 
we  can  always,  with  a  careful  exam  nj -u  I,  detect  albuminate  of 
soda;   Hid   the  same    irin.iik  applies    tO  the  fluid  coiitiiiiird    in  the 

hullo:  of  pemphigus,  and  to  the  intestinal  dejections  in  cholera.  On 
the  other  hand,  wo  occasionally,  although  rarely,  meet  with 
transudations  from  which  all  the  albumen  is  precipitated  on 
heating,  in  the  Ibnn  of  small  Bakes;  and  those  are  still  more  rare 
which  become  tejj  turbid  on  tin*  addition  of  water,  and  gradually 
deposit  a  sediment  uf  pure  ulbumcn ;  almost  all  albuminous 
*  Arch.  f.  ptlliul.  Aiiat     fid.  9,  8.  251—  2W. 
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transudation*  heranir.  however,  slightly  turbid  when  very  much 
diluted  with  water.  SeWcr*  has  especially  directed  Attention  to 
nidations  of  tins  kind;  they  arc  generally  such  as  were  not 
submitted  to  analysis  till  long  after  their  separation,  or  such  as  ara 
bond  in  certain  morbid  proeewes,  in  whieh  The  alkali  of  the  blood 
is  diminished  or  hu»  h<  u rated   by  tin*  occurrence  of  an  aciil. 

It  follows  from  these  experiments  of  Schercrs,  th.it  1 1  it  mere  chemi- 
cal analysis  of  transudations  is  in  itscli  ol  lilllc  scientific  value; 
and  if  we  would  draw  any  conclusion  regarding  the  patholoi" 

rhruueal  [ir-itress  froni  such  an  amdysi*.  it  is  imperatively  [IW'MII 
that  we  should  simultaneously  institute  a  comparative  analysis  of 
the  blood  of  the  patient  from  whom  the  transudation  was  obtained. 

i  i*,  moreover,  one  of  the  reasons  why  to  very  faff  of  tlio 
an.*»ly*cs  of  morbid  products  at  present  in  our  possession  can  be 
applied  to  any  scientific  purpose* 

Tin-  quantity  of  albumen  in  different  transudations  is  extra* 
ordinarily  variable:  in  some  transudations,  the  amount  is  so  mall 
that  somr  observers  have  believed  it  to  he  entirely  absent,  as,  for 
iirrtancTf  in  the  tears,  in  the  aqueous  humor  of  the  eye.  in  the 
liquor  amnii  [in  the  Inst  stage  of  pregnancy)*  in  the  fluid  in  tlie 
latOSl  ventricles  and  the  spinal  cannl  (in  the  imrn.ul  and  iu 
Uiedropnical  state],  and  in  the  fluid  of  the  cellular  tissue  in  oedema 
of  the  BXtramitit*.  If,  however  albumen  i*  never  entirely  absent 
in  these  fluids,  it*  amount  in  other  heahly  tnnsaded  fluid*  never 
reaches;  that  contained  in  Uie  scrum  of  the  blood.  It  now 
ln-cmiics  a  question*  whether  there  an  m~  oonditUDi  indaoingn 
more  copious  or  a  diminished  transudation  of  albumen  through 
the  wails  of  the  capillaries,  so  that  certain  general  rules,  if  DOt 
laws,  can  be  established,  in  accordance  with  which  there  may 
be  an  augmentation  or  a  diminution  of  the  albumen  in  the 
transudation. 

The  following  is  one  of  these  rules:  —  The  quantity  of 
utbtrmm  contained  in  a  trunxndntvm  is  drpt'Tident  on  the  system 
of  cujnt/aries,  through  which  the  transudation  occurs.  We  are 
indebted  to  the  admirable  investigations  of  C.  Schraidtf  for  our 
knowledge  of  this  rule,  which  is  equally  important  in  the  elucida- 
tion of  the  mechanical  metamorphosis  of  matter,  end  in  the 
applanation  of  morbid  processes;  and  at  which  he  arrived  by  a 
series  of  carefully  conducted  parallel  analyses  of  normol  and 
abnormal  transudations.  Schmidt  assumes,  tlint  the  transudation 
from  every  group  of  capillaries  contains  a  definite  and  constant 

*    Paibot.  UnU<nuchani;vn.  3.  7a. 
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quantity  of  albumen.  Hr  found  tlie  transudation  in  the 
plgail  to  he  richest  IB  albumen  (=  2-S5g)  ;  that  in  the  peri- 
toneum coii?u<lernbly  poorer  (=  l"13JJ  ;  that  within  the  cranial 
membranes  yet  more  dencu-nr  in  tlii*  con»titucnt  O'ti,  or  at  most 
nml  thnt  of  ihc  •mhrutaneous  cvllular  tissue  the  pooreat 
[s0*d6f)i  Schmidt  found  thin  proportion  of  tlic  albumen  to  the 
effused  fluid  in  the  trnnsudntioiwof  one  and  the  same  individual. 
was  nfforiBg  bom  Bright**  disease  $  and  he  convinced  himself  by 
further  inveMi^iious  regarding  the  nnrrnnl  tr*risn<lation  of  tl* 
bfftl  capillaries  and  hydrocephalic rnoaionaj  mm  nol  only  duestne 
quantity  of  alhumcii  always  m  kin  b  lembly  equal  when  there  b 
an  excess  of  the  transudation,  but  also  when,  after  the  removal  of 
I  -Her  effusion,  a  new  transudation  occurs  through  the  tame  cnptl- 
larifs.     In  the  n.irmal  Cfnhw)  lanjiia]  flu  hi  of  a  dog,  &  I  itand 

0"24$  of  muamic  mutter;  in  chronic  hydrocephalus  of  a  child, at  the 
first  and  at  a  second  paracentesis,  0*1561  and  0  \J9>,  and  in 
acute  hydrocephalus  0  |  'i'uM9«f  and  1*040*  |  in  a  pleuritic 
transudation,  obtained  by  paracentetic,  t*  «;  I  J  ;  in  lhat  obtained 
after  death  Prom  tin-  im  |i  rson,  2*85£;  in  the  first  peritoneal 
transudation*  obtained  by  paracentesis,  0*367*  JJ;  in  the  second, 
Irom  the  same  person,  CWSJ.  1  collected  .*3'8  grammes  ef 
transudation  from  the  pcricaltUoaof  a  pcrilvtU  healthy  criminal 
within  three  minutes  after  hit  decepapUioP |  it  contained  0*SJ^f 
Of  albumen,  uith  O  oyjjf  of  other  organic  matter,  and  O'Ot&f 
of  anlt4.  In  the  fluid,  in  a  case  of  hydroperic&rdiuiii  ex  \acoo 
(in  pulmonary  tubcnniloab),  1  found  l'iWJ  of  alhumea. 
In  examining  the  dropsical  transudations  in  the  de*d  body  of  a 
drunknnl  with  true  and  vcll-dcvolopnd  granular  liver,  I  found,  i.t 
the  fluid  of  the  pericaidiuni,  I'txi.ij  of  albumen;  in  thai  of  the 
pleura,  I  -8 j 2 g  ;  in  that  of  the  peritoneum,  l"044g  ;  and  in  that  of 
the  cerebral  ventricles.  <r:>t>i;;.  In  a  peritoneal  transudation,  in  a 
case  of  cancer  of  the  liver  (where  the  bier  extended  two  inclies 
below  the  unveil,  I  once  found  4\Jil;  of  albumen,  l>csides  0*598f 
of  extractive  matter**  and  0890^  of  salts;  while,  on  the  other 
hand,  in  liydrwrma  (consequent  on  chronic  ulceration  of  the  follicles 
of  (he  large  intestine),  1  have  found  only  P127J  of  albumen,  with 
0"448jj  of  extractive  matters,  ami  M"U4j{  of  salu.  In  the  trans- 
udnt'ion  from  tlie  cerebral  capillaries,  in  hyihoerplialus  ex  vacuo 
(cerebral  atrophy  in  on  old  man),  1  found  0  in  congenital 

hydrooephnluav 0*01*8  I  *nd  ir>  hydrocele,  6-283J,  4'932jt,  **<&$U 
and  S'elOJ  of  pure  albumen. 

Without,  c|uutimr  any  additional    rcaiika  obtained   either  hy 
B  ]  ^elf  or  under  my  superintendence,  and  some  of  which  supportt 
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while  others  are  opposed  to  the  law  which  Schmidt  has  attempted 
to  establish,  1  Will  merely  jJtc  n  fat  iitniil»t*rw  obtained  by  other 
Cfaetflist*;  in  oii  cffixnion  within  the  cerebral  ventricle*  Bcn&clius* 
found  0'16';i>,  Mulder  0*055  2,  nnd  Tcnnant  0*303^  of  albumen ; 
in  a  transudation  within  the  peritoneum,  v.  Bibrat  found  9 
\  o  rU  3"3J  in  oho  rase  and  only  0*09[J  in  another,  Dubhiiic  (like 
v.  BUm)  -''»:',  M.nchaiKlO'238J,  and  Simon§0-8lguf  albumen  ;m 
a  case  of  hydrocele  the  last-named  chc  mist  found  4'fct3J  and  v.  Bibra 
4-sv,  and  in  redema  of  the  feet  Simon   found  O/OJJ  of  albumen 

If  we.  compare  the  results  of  different  analysts,  it  mitiht  seem 
at  first  Mght  that  they  are  opposed  to  Schmidt's  postulate,  that 
the   (final  idfttioil    of   each    individual   group   of  capillaries   has   a 

CU)  and  a  constant  composition;  but  a  closer  examination  Of 
the  relations  accompanying  these  transudations  renders  it  tolerably 
i  n  i  ii-M  ri  ;ii  tliis  proposition  is  unquestionably  established,  but.  that, 
like  all  natural  laws,  it  is  modified  in  its  results  or  actions  by  other 
valid  laws,  and  that  thus  its  direct  recognition  is  not  very  obvious. 
Wc  can,  therefore,  only  demonstrate  this  proposition  when  we 
compare  with  one  another  the  simultaneous  transudation*  of 
different  capillary  groups  under  identic-til  conditkntt*  W«  then 
certainly  find  that  the  relative  quantity  of  albumen  is  tolerably 
aquiJ  in  the  different  transudations*  bat  we  must  not  hence  oon- 
el udc,  .-is  Schmidt  seems  inclined  to  assume,  that  the  quantity  of 
albumen  In  the  transudation  of  each  group  of  capillaries  is,  under 
bU conditions, represented  by  a  definite  number;  for  different  con- 
dition* may  come  into  play,  which  exert  an  influence  on  the  com- 
position of  the  transudation.  The  transudation  is  not  the  result 
of  merely  a  single  factor ;  it  depends  not  only  on  the  tbickuMI  or 
the  delicacy  of  the  capillaries,  but  on  the  rapidity  of  the  current  of 
blood,  and  on  the  constitution  of  the  blood  itself.  Kvcn  if  there 
were  not  sufficient  positive  facts  to  establish  the  position  that  the 

(position  of  the  transudation  from  the  same  capillary  system 
under  different,  condition?,  wc  might  a  priori  conclude  that, 
on  the  one  hand,  when  the  current  of  blood  in  the  capillaries!  is 
very  slow,  and  there  is  ^rcat  distension  of  then  u.dls,  the  compo- 
sition of  the  transudation  will  be  very  different  from  what  it  would 
have  been  under  opposite  conditions,  and  tlint,  on  the  other  hand, 
its  composition,  and  consequently  its  amount  of  albumen,  will  V&rj 

•    I-.-hrb.d.  Cb.     lid.  0,8.  108. 
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extreme] r  witL  the  varying  physical  and  clicmical  characters  of  tlic 
blood. 

The    capillaries   ftlso    appear   to   ¥iry   in    their   capacity  fcr 
tnanteiDa    in   different  BtagCi  of  t  n  pment   of  serous 

membranes;  thus,  for  instance,  according  to  Vogt  and  Schcrcr,* 
the  liquor  amnii  in  the  human  subject  contain*  more  albumen  tad 
more  HtBd  constituents  generally  during  the  early  than  in  the  last 
vtfigrtof  pragnailCT.  Vog(  found  l*077{  nf  albumen  in  the  finvrta 
month,  and  0"6G*J  after  tlic  sixth  monl 

in  tlic  fifth  month,  and  only  (r-OSiJ!  after  the  beginning  of  tlic 
ninth  month  }  Mack  found  0'370ond  0*26  1 j  in  the  liquor  amnii  at 
full  time      Three   analyses    of  the    lienor  aimiii,   which  were 
by  myself,  coincide  moal  m  irly  with  thoac  of  Mack. 

From  the   simple  application  of  tlic   few  analyses   which  hair 
hitherto  licen  made,  we  ma] ■.  by  indo  I  h  the  propo- 

sition, that  t!  iiTii::  irifi  be  richer  in  albumen  in  proptrtim 

to  the  thwnrsf  wi/H  BflJcA  Utf  Raorf  pastes  thrrjtitfh  the  capitUxriet 
Whrn  the  oiieul   tiou  is  DD  I   in  the  abdominal  veins  by  the 

presence  of  large  tumours,  vc  find  that  the  transudations  contain  a 
larger  amount  of  albumen  than  in  those  eases  in  which  the  circula- 
tion of  the  blood  in  the  veiua  b  retarded  by  lesser  mechanical  obstroe- 
tinnx,  stmh  nx  hepatic  disturbances  RCBOmptuiied  with  mntrartion 
of  the  parenchyma  of  the  liver,  &c.  When  the  disturbance  in  the 
circulation  of  the  blood  in  one  capillary  system  13  30  considerable. 
as  is  the  case  in  inflammatory  hyperemia,  the  transudation  will  be 
far  richer  in  albumen;  and  hence  we  find  that  all  the  fibrinous 
transudation*  am  on  an  average  far  richer  in  albumen  than  the 
so-called  serous  ones-  In  the  fluid  of  acute  hydrocephalus  vc  find, 
that  while  there  ix  an  ahrence  of  fibrin,  there  is  leas  albumen  than 
in  many  other  serous  transudations,  but  always  a  larger  qua; 
than  in  chronic  hydrocephalus.  Sec. 

Tlir  DOnstStution  of  tht  blood   forms   a  third  cm  whirl 

exerts  an  influence  on  the  quantity  of  albumen,  as  well  as  on 
general  composition  of  the  transudations  ;  for  the  power  the  6feea*r> 
in  >:M)timenJ  the  le$»  of  this  substance  wilt  be  preterit  in  the  trantude- 
tiun.     C.Schmidt   has.  however,  decisively  shown,  with    reference 
to  the  drOpflklft]  accumulations  in  Bright**  dlftCMf ,  wfttTC  the  h 
is  OQflRBta&flj  rendered   poor  in  albumen   from  the  quantity  of 
substance  carried  off  by  the   urine,  thai  this  diminution,  wbea 
compared  with  the   transudations    in   di  iset   from  other 

In  the  transudation  dependant  on  the  infriiaatoal  obttrac- 
•  Sahsefo  t  trivssAwWsL  Zoologir,    IM.  i,  j-".  t»-«. 
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ticm  of  tlu?  blond  in  tin'  abdominal  vessels,  flu-  blond  at  the  same 
time  being  highly  albuminous,  we  find  more  albumen  (rein  hepatic 
affections,  heart-diseases,  &c.J  thnn  in  that  variety  which  originates 
in  hydremic  blood  (us  in  Bright'*  disease,  camvr.  pulmonary 
turn*!*  tj)ious  losses  of  the  juices,  *cc.) 

In  considering    the   transudations,  we   must   not   overlook  a 
emu  to  winch  wc  have  elsewhere  drawn  attention,  namely* 

that  when  the  transudati  >ns  stagnate  for  a  prolonged  period  in  a 
serous  cavity,  without  being  either  resorhed  or  artificially  removed, 

ft*  is  most  frequently  the  rase  in  hydrocele,  ovarian  dropsy,  and 
other  dropsical  fluids  contained  in  closed  cavil ics,  the  aqueous  and 
some  p«>rt i. hi  ..!'  t|K-  saline  parts  are  in  general  again  absorbed,  so 
dial   the   )1<dd,  on  examination,  appears  to  be  far  more  concen- 

d,  and  richer  in  albumen,  than  is  in  general  the  case  with  such 
transudations. 

Even  if  wc  cannot  anticipate  that  these  proposition*  can  be 
fully  established  in  science  until  they  have  been  confirmed  by 
further  and  more  systematically  conducted  investigations,  they 
yi-t  promise  to  throw  m>mhj  li-rht  on  this  obscure  department  of 
pathological  chemistry,  and  Lo  aid  in  associating  into  one  distinct 
whole  those  disjointed  facts  which  have  bfiCO  concealed 
amidst  a  mass  of  imaginary  erases  and  other  chimeras  of  the  same 
nature.  Perhaps  we  may  not  Km  too  sanguine,  if  we  look  forward 
to  a  period  in  the  history  of  pathology,  when  these  three  factors 
shall  yield  results  from  which  wc  may  establish  a  numerical 
equation  which  shall  express  tho  pathologico- physical  process  of 
the  transudation. 

Although  the  chemical  investigations  nf  the  transudation*  aflord 
some  prospect  of  a  nearer  recognition  of  the  mechanical  inter- 

gc  of  matter  in  the  healthy  and  the  diseased  annual  body,  they 
leave  us  wholly  in  the  dark  as  to  the  chemical  metamorphoses 
which  these  substance*  undergo  during  and  after  their  transuda- 
tion.     This  is  espreii  lly  the  case,  in  reference  to   those   sub.sl.inct  s 

which  are  concealed  amongst  the  extractive  matters;  as  for  instance, 
the  protcin-OMd,  r..  pvm,  and  other  matters  which  probably  belong 
to  regressive  metamorphosis.  These  extractive  matters  consist  lo 
a  great  extent  of  a  substance  which  is  soluble  in  water,  but  iuso* 
luble  in  alcohol,  and  which  may  be  precipitated  by  basic  acetate 
of  Icsd.  It  resembles  Mulder  a  tntoxide  of  protein,  hut  exhibit* 
a  different  composition  when  it  is  present  in  sufficient  quantity 
to  be  submitted  to  an  elementary  analysis.  The  same  is  the  case 
with  the  substance  which   is  prccipitable  by  acetic  ucid,  and  very 
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frequently  occurs  in  the  older  transudations.     It  seldom  possesses 

l>ro|>rrty,   scribed   bj  Giitcrb-  in,  of  being  soluble  in 

acetic  acid,  but  when  ire  succeed  in  eepnratm.;  it  from  the  albumen 
whi<  the  arctic  acid,  and  other- 

it  exhibits  abch  a  diff  wnpotitioo,  that  vi 

caiiiiut  Bfi  I   •'•     lk  bom  r t»c  analysts  whether  or  nut  it  is  a  pro- 
duct of  the  oMdation  of  protein.    This  substance  docs  not 
fresh  transudations. 

The  c\rri«   ivi    i  flttSESSn  generally  present  in  larger qoairt 
in  riio  bumdattoni  than  in  tin  ending  inl  r  flud  or 

scrum  of  the  blood.    They  arc  commonly  more  lumcntas  in  the 
older  Mopnfc?  n|  [h  ids  (tan  in  those  which  hrcr.-   bseo  m  I 
ccntly  separated, nnd  are  relatively  lets  considerable  in  the  fibr; 
than  the  aenmi  Uauiwbtftons;  whilst  in  the  scram  of  the  normal 

><1  the  ratio  of  the  albumen  (without  fat)  to  the  extractive 
i  utters  is  as  100  to  5,  it  is  as  100  to  8  or  even  to  10  in  fresh 
fibrinous  transudations,  and  in  fresh  serous  transudations  it  is  as 
100  to  19  or  tvta  to  -«>,  and  in  the  oldd  >ne#,  as  100  to  4'27 

or  even  tn  8fi.  FVotn  hi  nee  ws  night  com  lads  that  these  sulxsunce* 
transude  from  tin  Mood  into  the  cavities  in  larger  quantities  thsn 
the  albumen,  and  this  is  proved  to  be  the  case  by  the  analyxs  of 
normal  transudations;,  as  for  instance,  of  the  fluid  within  the  pm- 
canlium,  the  cerebral  and  spinal  fluids,  the  liquor  amnii,  the  tesrs, 
and  the  aqueous  humor,  in  which  tin-  ratio  rise*  (n  l<H):.10o; 
indeed  the  quantity  of  albumen  may  be  so  much  diminished  as 
scarcely  to  be  qunntii  iii-.lv  determinable,  although  its  preseaoe 
may  be  qualitatively  proved  l>y  the  ordinary  tc*ts  for  the  albumi- 
nates, as  for  instance,  by  Milton's  (see  vol.  i.,  p.  327).  In  general, 
however,  the  extractive  matters  present  great  variations  in  quantity, 
partly  because  they  ore  somewhat  increased  by  the  chemical  treat- 
ment employed  for  the  albuminates,  and  purtly  because  they  stand 
in  very  various  relation.-*  t<>  die  quantity  of  water  transuded,  either 
Owing  to  the  constitution  of  the  blood,  ur  to  the  peculiar  uructans 
of  different  systems  of  capillaries.  Then,  too,  it  must  be  borne  in 
mind,  that  in  the  older  originally  fibrinous  transudations,  in  a 
morphological  formations  have  been  developed,  one  portion  of  the 

albumen  ppSSli  lotO   these,  whilst    smother  pari    I  blO 

cxtructi\c  substance-*,  which  may  therefore  he  both  relatively  and 
absolutely  augmented  in  the  analysis.  Hence  it  would  be  super- 
fluous to  give  the  various  quantities  of  extractive  matters  assigned 
by  onr  analyses  to  these  transudations. 

Soberer  found  in  a  tliop&ical  inarian  fluid  a  "modification  of 
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mutin,*'  precipit.ii.il.     13  orator  end  acetic  add.     1  have  three  times 
observed  a  similar  body  in  tin  fluids  of  hydroerl  ■ 

Mick  found  0*9V{  and  ODljj  of  extractive  matter*  in  the  liquor 
amnii  at  the  full  term  of  pregnancy,  Soberer  only  0*060  at  the  same 
p  :  ad,  bul  0  7-*;:  >'»  dial  of  ■  tatan  In  the  fifth  month. 

We  find  only  small  quantities  of  Benin]  lapOnifiabll  ami  sapo- 
nified fat$  in  the  traasudatXODfl ;  but  even  here  the  nature  of  the 
tapiUarm thJOtJgfa  Vrhioh  these  transudations  pass  is  not  without 
hcirnr  influence,  for  the  fluids  of  the  capillaries  of  the  cerebral 
BJcmbnmeBi  of  the  pericsrdiam,  of  the  sabevtanaotu  areolar  tissue, 
wv'  he  aqueous  humor,  nrc  very  poor  in  these  substances; 

although  here  also,  in  certain  pathological  cases,  they  arc  often 

MMd  relatively  to  the  albumen;  but  this  is  only  the  ease 
vlirn  the  fluid  in  question  is  very  deficient  in  albumen.  In 
transudation*  which  are  richer  in  albumen,  the  relation  batmen 
U  e  BBpOnifiable  and  saponified  fats  differs  little  from  that  exhibited 
in  the  blood.  Wc  find,  however,  from  n  more  exact  compariMui 
of   the   individual    analyses,  that    the  capillaries   must  possess    a 

tei  permeability  tor  these  fata  than  for  the  albumen.  Thus, 
for  instance?  the  amount  of  fat  in  the  solid  residue  of  fibrinous 
transudations  in  always  somewhat  greater  than  that  in  the 
solid  residue  of  tho  intercellular  fluid  of  the  blood  ;  and  thia  pro- 
bably contribute*  in  tome  degree  t/>  the  plasticity  nf  the  transu- 
dations, ii>  the  formation  »>f  pus«corpaaclea»  &&  The  liquor  amnH 
forma  an  exception  to  the  general  experience  on  this  point;  for  in 
the  latter  months  of  pregnancy,  when  its  albumen  is  diminished, 
it  becomes  very  rich  in  fat,  and  indeed  has  been  found  to  be  actu- 
ally turbid  from  the  presence  of  fat-globule* :  thin  fat  is,  however, 
not  a  product  of  secretion  of  the  amnion,  but  is  secreted  by  the 
achaccou*  glands  of  the  foetus  ;  in  fact  it  is  a  portion  of  the  rernix 
cascosa.  Mack*  found  0*185  and  0*013J  of  fat  in  the  liquor  amnii, 
and  I  found  0*09*]}  at  the  full  period. 

The  non-aaponifiablc  fats  or  fijjoitLi,  cholesteriu  and  scrolin, 
usually  occur  in  transudations  in  far  larger  quantity  than  the  true 
fats :  cholcalcrin  is  especially  found  in  the  fluid  of  ovarian  dropsies, 
and  even  ofUner  in  the  fluid  of  hydrocele,  in  Mich  quantity  that 
these  transudations  present  the  appearance  of  opaque  fluids  in 
which  glistening  nacreous  bands  of  crystals  may  be  seen  on  agi- 
tation, or  even  occur  a*  a  soft  semi-fluid  mass  of  cholesteriu.  Aa 
a  general  rule,  transudations,  and  etspecially  those  of  a  normal 
character,  arc  by  no  means  so  rich  in  cholestcrin  as  to  admit  of 
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a  quantitative  del  loo  of  this  constituent;   bat  from  the 

ion  of  iltc  ether  extract  even  of  nuriutd  trsri" 

Md  arrive  nl  the  certain  cone  at  Uic  ni 

boletterin  in  therluid  cither  exceeds,  or  at  all  i  .  irly 

uf  Uic  true  fats.    The  capillaries  generally  have  the 

vet  sccaratch  '  i  in«l,  condition*  of 

ftllnuiiig  lite  transudation  of  cholcstcrin    in  larger  quantity  than 

rswbstsnces;  lor  it  is  not  the  above  mentioned  casts 

.*  mo  hud  stimulation*  of  cholcstertn;  the  cforoia 

II  ..'  the  VT.'.in.uhk'li  SKMCVS  a  fluid  that  is  very  poor  in  li  i-    , 

I  bund  t.i  Im'  Doverod  vko  an  b  <-trf 

hue*  of  this  lipoid;  and  how  many  analyses  arc  there  d 

transudations  into   Uic  peritoneum  and  pleura,  in  vhich  tlio 

of  cholcfttcrin  has  heen  noted  as  strikingly  great!    Indeed 

"i    might  almost  believe  that    tlir   wall*  of  the  vassall    pOHBM  s 

ittractivc  power  for  the  cboleaterrnt  when  wc  reflect  oa 
-ithrromstous  process  which  Lb  so  common  in  the  arteries*  a* 
<  accumulations  of  cholcstcrin  cannot  be  more  simply  (even  d 

not  completely)  explained  by  th  -  n  remittance  that  water,  alburai- 

tabstancoBi  and  ■sits,  are  more  readily  aha*. <r bed  from  the 

iudcd  fluid  by  the  lymphatics,  or  sonic  other  mean*,  than  the 

IcateitOj  or  that  by  a  process  of  partial  absorption  its  solrcnt  is 

taken  up  and  removed,  and  that  it  it  thus  compelled  to  separate  is 

a  solid   crystalline  form   In  the  cavity  in  which  the   trnnsun 

occurred. 

In  a  hydrocclc-rluid.  which  formed  n  tolerably  consistent  palp* 

I  fcund  ;5-Oll|;   of  pure  cholcstcrin  (umountin;*  to  3S"202J  of  the 
id   residues  and   in  another  fluid  of  the  same   nature   t*569J; 

Simon,*  in  u  similar  case,  blind  0\S4  J   of  cholestrrin,  with  a  little 
in  and  umrgarin. 
Serotin,  which   forms   hexagonal  or  rhombic   tablets,  whose 

crystnlloiiietnc  determination  has   been  given    in  the  first  to":' 

Hid  which  may  be  no  readily  distinguished  from  cholesterin  and 
tallisablc  fatly  acids  by  its  peottliar  shape,  always  QCCUra  wha 
choleatesin  in  the  transudations,  but  icldotn  in  any  considerable 
itity. 

NiiKo   IVttctikofer'B  discover)-  of  his  admirable  test  for  tie 

I  don  of  the  PCriftfU  aeitLt  ivfthr  bilr,  many  eheiuisLs  who  hare 

investigated   morbid  transudations  have,  met   with  these  substances 

in  dropsical   fluids:  and   it  was  only   lo   be   expected   that  these 

tubal  i   they  occurred  hi  the  blood,  should   also   simol- 

•  BMic.  (hem.    B4.  2,  9.  OK  lor  English  translation,  t«1  2.  P,  49*.) 
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tineously  pass  into  the  t  In  every  case  in  which  I 

have  hitherto  examined  dropsical  effusions  dependent  on  affections 
of  die  liter,  I  have  found   in  the  alcoholic  extract,  if  il  luis  been 

previously  extracted  with  other,  and  usualtj  also  in  tin:   ether* 

-    which    save    the   well   known   reaction    H 
and  rapidly.,  no  t'  OOUld   not  be  confounded  with 

i.  In  dropsy  from  heart-disease  (without  any  secondary  affec- 
tion of  the  liver)  in  from  Bnrlit's  disease,  I  never  succeeded  in 
detecting  these  biliary  mutters.  On  the  other  hand,  1  was  much 
•urpri&cd   to   find   unquestionable   traces   of   the    resinous    biliary 

acid*,  together  with  large  quantities  of  ehnlcsterin.  hi  two  cases  of 
'in  K-,  when  neither  by  physical  examination  of  the  path-nt*, 
nor  from  the  history  of  their  cases,  oonld  I  dated  any  evidence  of 
an  existing  or  previous  hepatic  affection.     This  circum  nuet 

remain  unexplained  till  further  investigations  are  instituted. 

I  nasi   ioi  altogether  omit  to  mention,  I  lial  from  the  alcoholic 

uri  nt"  t in-  lirjiini  - 1 n  1  nil.  and  ttlll  more  from  thai  of  the  rtrnii 

of  an   infant  that   had   gone   its   full   time,  1   obtained   a 

srliicn,  although  prccipitable  only  by  basic  aoctat.     i 

lead,  gave  no   biliary  reaction  with  IQgpr  and   sulphuric  ncid  :  tlie 

ammonia-salt  of  this   acid   crystallized   under  the   microscope   i" 

I  plates. 

That  iiilt-piymenl  pSSSCS  into  the  transudations,  both  normal 
and  morbid,  in  cases  of  icterus,  was  long  ngo  inferred  from  the 
characteristic  colour  of  auch  fluids,  and  bal  subsequently  been 
placed  beyond  n  doubt  by  chemical  experimental     It  is,  however, 

laikable  thai  in  die  two  above  mentioned  eases  uf  hydrocele,  in 
Vhicfa  resinous  biliary  acids  were  found,  traces  of  bilc-piRmcnt 
were  also  present,  besides  n  very  large  amount  of  cholextcrin. 
Its  presence  might  have  been  very  easily  established  with 
iniy,  but  it  was  not  rendered  perceptible  until  a  part  of  the 
albumen  had  been  precipitated  from  the  fluid  b]  d,  when, 

boilingi  there  was  formed  a  green  congxilum.  and  the  super- 
natant fluid  appeared  of  a  somewhat  dec])  green  colour. 

Heller  has  arrived  nt  similar  results  in  his  investigation  of 
VariOQI  putrid,  purulent,  sanguineous  hydroeele-fluids;  but  he  also 
found  uric  acid,  urea,  margarata  of  soda,  and  glycocholatc  of  soda 
in  abundance. 

It  has  been  already  mentioned  (in  vol.  i..  p.  291)  that  sttyar  h 
found  in  the  serous  exudations  in  diabetes,  in  the  same  manner  ;u 
bile-pigment  in  icterus.  After  the  discovery  uf  this  aubstance  in 
healthy  blood,  it  might  be  expected  that  it  would  likewise  occur 
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in  the  ordinary  transudations,  but  lliere  is  no  direct  proof  dot 
uc,  since  the  quantities  which  we  obtain  for  analysis 
arc  generally  too  small  to  allow  of  an  accurate  search  for  sugar. 

In  u  kilogramme  and  a  half  [or  nearly  three  pints  and  a  half] 

of  the  peritoneal  transudation  of  a  drunk* i  granular  liver 

(a  quantity  which  would  hare  been  quite  authcicnt  for  the  dcter- 

tion  ot"  sugar,  if  »t  hncl  been  present  in  the  same  proportion  as 

in  normal  blood-scrum),  I  sought  in  rain  for  this  substance  (  but 

r  what  hs«  been  already  remarked  (see  p.  90)  regarding  the 
formation  of  sugar  in  the  liver,  <1  i%  pn limbic  thai  I  ie  production 
of  sugar  is  interfere*!  with  in  casts  of  hepatic  disease,  which  might 
account  for  its  not  bciiu:  found  in  this  case 

We  have  already  spoken  (in  vol.  i.,  p.  166)  of  the   occurrence 
of  urea   in  norma!  and  cxrrssiva  transudations.     Since   i 
stance  Ims  been  found  area  n  the  a^roeooB  hsunor  as  well  as  ia 
the  liquor  amiiii.  and  has  also    been  detected   by  C.  E 
in  the  fluid   exudation  in  a   case  of  chronic   hydrocephalus  ia 
whiflfc    no    renal   diaeasc  was  present,  wc  might   fairly   assume 
that  it  occur?t  in  the  circulating  blood,  mid  escapes  ihrou^i 
wulU  of  the  capillaries  in   these  parts   with  the   water  and  other 
substances   which   permeate  cosily,  and    is   then    found    in    the 
exudations  in  a  quantity  corresponding  to  the  amount  of  urea  in 
thr  blood  :  indeed,  if  the  functions  of  the  lymphatics  were  dtt- 
turVJ.it   tni-Jit    even   accumulate   in   larger  qimiili'.y.  nail 

probability  it  passes  through  the  uiuumI  membranes  far  more 
readily  (baa  •  ;afUQ  substances,  or  at  all  events  as  easily  as 

the  alkaline  salt*.  Hence  the  reason  why  it  is  so  frequently  met 
with  in  the  MBUttdadOM  ll)  renal  affections  if*  limply  this,  that 
under  thew*  dranmsteoeea  it  anfmnlslf  in  the  blood  in  much 
larger  rjouttitici  mi.ui  usual,  and  such  as  admit  of  being  easily 
detected. 

Marebaftdt  Oooa  found  0*42g  of  urea  in  a  peritoneal  effusion 
in  a  woman,  which  contained  4*7ft£  of  aolid  ronstiiuri 

Since  urea  is  often  found  In  such  large  quaulitie*  in  the 
exudations  from  the  capillaries  we  should  naturally  expect  that 
the  other  products  of  retrograde  metamorphosis  'whether  as  yet 
detected  or  not  in  the  hlood),  as  for  instance,  Mppnric  arid, 
creatine,  unr  acid,  &C.f  would  also  occur  there;  but  these,  and 
like  substances,  have  at  all  events  not  as  yet  been  recognise*!  in 
Mu-h  fluids  by  any  analyst-     It  ia  more  than  probable  that  creatine 

•  1  Immk^mtik  rlrr  GaSsST*.     8-  IS*. 
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occurs  in  the  liquor  amnii,  for  ScfaoiCt  obtained  from  it,  by  mctns 
of  chloride  of  sine,  a  substance  very  similar  to  Pettcnkofcr's 
creatine  »nd  zinc  compound. 

[n  addition  to  the  *;ilis  formed  by  the  combination  of  the 
alkalies  with  fatty  acida  (the  soaps),  the  transudation*  likewise  eon- 
tain  other  organic-acid  salts ;  the  alkali  in  them  is  certainly  for  the 
mo*t  part  in  combination  with  tin?  albumen,  but,  as  bus  been  already 
mentioned,  we  some-rimes  find  no  albuminate  of  soda  In  the 
transuded  fluid,  and  yet  the  ash  is  rich  in  alkaline  r.uln.nai'-s : 
indeed,  every  transudation,  if  it  only  contain*  this  alkaline  albu- 
minate, also  contains  other  compounds  of  alkahc*  frith  Ofganie 
acids,  which  dissolve:  readily  in  spirit,  and  impart  to  the  alcoh"lic 
extract,  its  well-marked  hygroscopic  properties.  If  the  spirituous 
rxtract  has  been  freed  as  completely  as  possible  from  fat  and  fitly 
adds,  we  yet  always  obtain  carbonates  on  incineration.  But  what 
the  acid  is.  and  whether  there  are  more  acids  than  one,  arc  points 
which  cannot  be  determined  in  consequence  of  the  small  quality 
of  the  substance  or  substances  in  question  in  the  transudation,  and 
CTcn  in  it 5  solid  residue.  Wo  should  be  somewhat  inclined  to 
hclieve  that  this  arid  in  combination  with  an  alkali  im:;iil  he 
lactic  acid,  since  this  acid  must  at  all  events  pass  from  the  muscles 
into  the  blood,  and  must  likewise  l»e  conveyed  to  the  blood  by  the 
pfOCCW  of  digestion.  Those  disturbances  of  the  circulation  on 
which  excessive  transudations  depend,  arc  usually  associated  with 
a  diminished  interchange  of  (rosea  in  the  lungs,  and  consequently  a 
lets  regular  oxidation  of  the  combustible  constituents  of  the 
blood:  heno-  it  is  very  probable  that  under  such  conditions 
alkaline  lactates  make  their  way  through  tbe  capillaries  in  excessive 
quantity,  and  that  the  absolute  and  relative  augmentation  of  the 
alcoholic  extract  (as  well  as  of  its  ash)  in  the  transudation,  as  com- 
pared with  the  blood-serum,  depends  on  its  larger  quantity  of 
bctab  V  H  the  blood  becomes  acid,  as  Scherer*  has  shown  to  bt 
the  case  in  many  forms  of  pueqicral  fever,  it  is  very  natural  that 
the  transudations  should  also  contain  a  free  acid;  in  these  case*, 
Schcrcr  has  convinced  himself,  by  direct  analysis,  of  the-  presence 
of  lactic'  acid.  In  a  transudation  of  this  nature  lie  found  0'  105 ;|  of 
free  hydnited  lactic  acid. 

We  do  not  meet  with  true  acid  transudations,  except  when  the 

blood  previously  contains  a  free  acid ;  for,  in  the  first  place,  it  is 

improbable  that  tbe  walls  of  the  capillaries  should,  during  the  act 

of  simple  transudation.  possess  the  power  of  deconi|HJsiuy  the  salts 

*  Uuler»ueli.  *.  rttLologie.     a  147 — 10*. 
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of  \]  c  blood  into  acids  and  bases,  and  U*t  they  should  allow  ■ 
of  the  tnnaodati  i   <l  *  '    lonhetj  tr»  the  simple  frtmtw&tio**  no 
supplementary  development   of   free  acid  appears,  however,  to 
occur;  it  is  only  alien  tuppi  pro******  have 

i.k.  .  pU  J#ti(tt*s  thai  the  fluid  is  observed  to  have  *n 

acid  reaction]  bdeed,  it  i*  generally  dependent  on  a  procr 
fcriiu-ntatiun  set  up  i'i  the  fat. 

Simon*  once  examined  ft  specimen  nf  the  rluUl  n:  pranj .! 
nUdi  had  fl  strong  add  reaction  ;  hccofwiuVr.*:  the  free  acid  to 
be  the  acetic,  in  ooneeqncnoc  of  its  apparent  volatile  was 

doubtless  U  uncommon  condition;  the  fat.  in  tins  case,  as  m 
ordinary  pus,  may  undergo  butyric  fermentation  ;  for  all  rrjricutar 
cmtuMtuu  ■  vhetnet  they   are    producm    artificially   hi 

icutay<tt  arc  the  natural  morbid  phenomena  of  pemphigus, 
herpes,  or  ectcino,  have  an  ulkalinc  reaction,  and  contain  alba- 
men,  as  Andr.Uf  hod  formerly  obatrred,  nnd  belong  to  the  simple 
transudations.  It  is  only  the  rexiuular  cutaneous  rniplinn.  which  t* 
known  as  aodemiitflt,  winch  invariably  pi 

it,  however,  does  not  arise,  bkc   tl  «  m  alar  eruptions,  in 

consequence  of  local  o  n  tbc  Said  within  the  vesicles  in 

audamins  Contain!  no  aUmmrn,  ami  l.nu-t*  El  W  t  n)  be  classed 
amongst  the  transmdatinns.  We  shall  return  to  tbo  oanaca  of  tliia 
aj  nl  reaction  when  y     ( n  n!  ol 

HdntEj    !•...   Brand   a  cr»  1c   organic   ncid,  which  sub- 

limed without  docotnpoaitTOBj  and  presented  a  very  ^rent  similarity 
to  nccJnSo  add  in  the  t1ui<l  oJ  nrng   echinoeooci  \aee 

roll  i  .  p.  7  0  ;  u   OeasaignrJ  hnx  proved  that  ->  ad  may 

be  formed  from   but  by  oxidation,  we  need  no  longer 

regard  the  OMMH1U60  of  succinic  acid  in  the  animal  organism  as 
extraordinary. 

It  may  be  readily  inferred  from  some  of  the  preceding  td»*erva* 
lions  that  the  nt.luhie  m'ttinul  raits  transude  through  the  walls  of 
the  capillaries  in   Lai  .ty  than  any  organic  matter |  but  a 

review  of  most  of  the  good  analyses  of  these  exudations,  in  so  rsr 
a%  the  rabjeot  lifts  been  yet  investigated,  leads  u*  to  regard  the 
rollcrwing  points «a  oataUbhad s  water  in  aw  transudes  m 

the  greatest  quantity  ;  the  fibrinous  transudations  which  approxi- 
mate most  Dearly  to  the  plnsrna,  in  reference  to  their  amount  of 
■olid  constituent  almost  constantly  rather  leu  $cll$  titan 

•  Mod.  ObttD.     IM.  '-'.!-    -;:'  4M). 
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the  intercellular  flout ;  while  the  average  amount  of  mineral  su'i- 
stanee*  in  the  Utter  i*  about  0*Sj£,  we  usually  find  in  fihri:. 
traii%udations  from  0*73  to  0*82 |J  of  salts.     In  the   Uue   dioptrical 
accumulation*    the    proportion    of    the    Belts    is*  however,  very 
different ;  bucIi  fluids  contain  nn  amount  of  salt  ■  i 
that  vhlch  i*  found  in  normal  blood-  >»*i-uni,the  number  toiucUinea 
rising  to  0'96,  or  even  to  u-»j^  ;  here,  however,  the  general  l 
■In  holds  good,  ttlfit   I  he.  transudation   contains  rather   lea  salts 
than  tlic   corresponding   liquor  amgflinia ;  for  in  dropsy  the   blood 
is  always  rich  in  .-Milt*,  at  wc   have  already  scon  in  page  859.      In 
pr«.i[Mjrtion  CO   tin-  ridhMSI   of  the   dTOpUGtl    biood.  so   iiuii;h   the 
ri-lier  in    salts   is   the  transudation  ;  the   latter,   boWBVer,   alM 
i -I  LCeina  a  fraction  Icm  eaka  than  the  former*    This  propoai 
can  only  be  established  by  n  careful  00  Dpttifton  of  nil  I  he  anal;,  . 
which   we   at  present   posses*;   but  the   careful 
Schmidt  have  rendered  it  OtXtafal  that  it  mny  be  regarded  U  I  law 
which   may   he   expressed    hy  a   general    fonnulu.  \w§, 

however,  further  shown  that,  this  rule  present*  an  exception  m 
simultaneously  with  the  transudation  in  the  interior  of  the  body, 
there  is  an  elimination  of  albumen  externally,  that  !l  to  aajT,  when 
albuminuria  is  at  the  same,  time  present:  in  that  ease,  I  It  I 
u  i.intity  of  salts,  and  far  lew  albumen,  tHQfudi  through  the 
capillaries  of  the  peritoneum  into  ita  cavity  than  would  hi  ■  5>ccn 
the  rase  if  there  were  no  external  loss  of  album*  D  |  bono*  in 
cases  the  number  representing  the  mineral  salts  often  equal*,  and 

may  i'vch  rxeeed,  that  of  the  organic  matter*. 

A  similai  condition  to  that  which  we  bare  Juat  noticed  may 
occur  with  regard  to  the  amount  of  salts  in  the  liquor  ainn'ii:    in 
the  fifth  month  of  pregnancy  wc  find,  according  to  Soberer,  0*9 
4>f  nlta  with  0*7678  of  albumen  |  the  albumen  is  hew  not  loetj 
\%  otherwise  applied,  nm\  henoe  the  oQtmidtrablfl  and  utraordli 

Augmentation    i if    tin-    sail*    iii    the    transudation    of    the    uimii<  u : 

towards  the  end  of  pregnancy  the  ratio  of  the  albumen  to  tl  ■ 
is  still  more  unfavourable  ;  in  these  cases  there  has  been  bond 
0*37$  of  albumen  with  0*92J  of  salt**,  and   SCOOTE  found  net 
only  0-OS2X  of  the  former  with  OTOtSg  of  the  latter. 

The  relative  proportion  of  the  salts  in  the  transudations  through 
the  intestinal  capilUries  in  cholera,  or  in  diarr;  pur- 

jrative*,  is   altogether  peculiar;  in  these  transudations  the  quantity 
of  the  salts   is  five,  or  even  seven  times  ns  great  as  that  of 
albumens  a*   the   lame  time  they  are  richer  in  water  than  those  of 
'jther  kind;  there  is  here  no  direct  proportion  betwei  n 
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composition  of  the  Mood  and  tint  of  the  transudation,  a*  in  the 
dropsical  effusions  ;  but  wc  rather  observe  that  the  fluids  stand  in 
an  inverse  rtllti  a  I  i  -me  another,  the  Wood  l",;i 
poorer  in  talt*,  ami  fur  richer  in  albumen,  tfttm  **d  flat! 

(Sec  our  obawrvitiom  a  tho  evacuations  and  the  blood  in  cholera* 
pp.  151  and  864.) 

The  salts  occurring  in  the  transudations  are  precisely  similar  in 
their  nature  to  those  of  the  intercellular  fluid,  and  • 
in  almiwt  rxnrily  the  WM  relative  proportions  to  »ic  another  b 
the  traiiMnI  »!i  in  md  in  the  blood-scrum;  as  in  the  Utter  fluid,  the 
chloride*  considerably  preponderate  over  Uie  phosphates,  sul- 
phntcs,  and  carbonate*,  and  the  soda-compounda  over  thoae  of 
pi  tail)       I  v  Dry  In  p  ■  ml    I  uaptton   lo   tl  in   m>  far  a* 

tlu-  physiology  of  accretion  is  concerned,  has  been  observed  by 
C.  Schmidt  in  the  constitution  of  the  salts  which  occur  in  the 
Huitl  within  the  lateral  ventricles  of  the  brain  (the  transudation  from 
the  choroid  plexus).  Whilst  the  transudation  from  the  p'ta  mater 
and  arachnoid  contains  the  suits  in  pre  same  prupo.*: 

as  occur  in  the  tluid.N  of  otlier  serous  uituibianes,  the  mineral  C4 
tucnts   here  contain   a  (jreirt   excess  of  poU»sium-com|>ounds  and 
'et*,  so  that  the  propoH  t<    potmium  to  the  sodioas, 

aiul   tlnil  of  the   phosphate*  to  the  chlorides,  of)  tc*  more 

nearly  In  lh;i!  ulncli  ia  presented  by  the  salts  contained  in  tlie 
Uood-cells.      While  'according  to  Sdunldl)  there  are  ted  ia 

the  salt*  of  the  transudation  from  the  peripheral  cerebral  capillaries 
2'8[}  of  potassium  with  IU'0£  of  sodium  a  ratio  almost  identical  with 
that  which  is  presented  by  the  suits  of  the  serum),  the  salts  of 
the  transudntioii  from  the  choroid  plexus  contain  on  an  average 
1*"*S  of  potassium, and  only  C,"  diuin.    In  the  same  manner 

the   constitution   of  the  transudalion  within   the   Lateral  rt 
approximates  to  that  of  the  blood-cells  m  regard   tO  rides 

and  pbotphateaj  while  In  LOO  parti  of  the  salta  of  tlie  serum  there 
are  contained  5"fl  of  phosphoric  acid  with  45'S  of  chlorine*  Schmidt 
found  8'9g  of  phosphoric  add  and  S7'6g  of  chlorine  in  the  a» 
central  hydrocephalus.  Hence  the  oerebro  Spina)  fluid  u  not  to  be 
regaled  as  a  mere  transude! km  or  filtrate  from  the  blood,  but  a*  a 
peculiar  secretion  in  whose  formation  the  blood*COrp  aclaa  appear 
to  take  an  essential  part  in  10  far  aj  the  salta  are  concern. 

Wo  ina\  hatha  readily  convince  oursilvcs  that  alkafine  f*r- 
Ixmatts  are  also  present  in  the  normal  alkaline  trm  nidations,  by 
pinning  fredi  Boidfl  of  this  kind  which  have  been  obtained  by  pars* 
ccntcais  in  u  v.icuuni,  and  as   completely  a>  possible   removing  the 
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ga*.  tli<»n  Adding  acetic  acid  without  allowing  the  ICC— I  of  air, 
VCpdKng  from  t!ic  scrum  the  absorbed  Oftrbonk  add  which  Im* 
becit  liberated  by  the  notion  of  the  air-pump,  u  we'd  H  by  dis- 
placement with  hydrogen  gn.s,  and  determining  it  in  the  ordinary 
manner;  in  short,  by  applying  the  method  which  I  *  adopted  for 
tha  determination  of  the  combined  carbonic  arid  in  the  hloodi 

In  cholera,  and  after  the  use  of  drastic  purgatives,  the  com- 
position of  the  salts  in  the  transudations — that  is  to  say,  in  the 
intestinal  dejection! — differs  essential  ly  from  that  inordinary  clTu- 
SJORS;  hm>  according  to  the  accurate  investigations  of  .SclunnU , 
ihr  compoundi  of  chlorine  and  aodhun  preponderate  over  the 
phosphates  and  the  potassium-compounds  even  to  agrestai  extent 
i!i  ui  it)  ordinary  transudations.  On  the  other  hand,  I  ran  -.  u«  hitions 
of  any  other  nature  that  may  aeconi|);my  the  cholera  process  gene- 
rally present  the  opposite  relation  to  the  ordinal)  HHXUB  affusions  J 

whilst,  for  instance,  in  other  eases. the  norma]  a*  well  Ifl  the  cXCCS- 

sive  transudations  from  the  cerebral  capillaries  contain  only  a 
small  amount  of  bolid  Constituents,  in  which  the  minctal  substances 
preponderate  over  the  organic  in  rutins  varying  from  5  :  2  to  1 7  !  I 
<ur  from  2'T>  :  1  to  4"25  :  1),  we  find  thai  in  choUn  the  OSVI  bill 
nidations  arc  not  only  far  richci  in  solid  constituent v,  IjuI  that 
of  these  the  organic  actually  exceed  those  of  a  mineral  nature; 
amongst  the  latter  the  compounds  Of  sodium  and  chlorine  occur, 
however,  in  far  less  quantity  than  m  ordinary  transudation*;  Indeed 
the  pnfa^ium. compounds  and  the  phosphates  must  preponderate 
the  more,  since  the  serum  in  rlmUra  contains  far  more  of  these 
compounds  than  normal  serum.  Unfortunately,  Schmidt  had  no 
opportunity  of  making  an  accurate  analysis  of  the  salts  of  tho 
hro-sphut)  fluid  in  cholera,  in  order  to  prove  by  numerical 
results  the  preponderance  of  the  phosphates  and  of  the  chli 
Of   potassium   in   this  transudation. 

No  9utta  of  ammonia  can  be  detected  in  normal  and  fresh  tran- 
sudations obtained  by  paracentesis  (see  vol.  i.  p.  ib'2) )  and  if  some 
observers  have  believed  that  ihey  had  found  thein,  this  wag  de- 
pendent on  the  causes  of  error  to  which  we  have  already  alluded. 
Even  in  several  secretions  of  long  standing  in  the  tunica  vaginalis 
testis,  1  was  unable  to  recognise  ammonia  with  certainty.  If  indeed 
we  attach  any  importance  to  the  analyses  of  fluids  actually  becoming 
putrid,  we  might  then  always  find  nuimoniaj  and,  on  the  other 
hand,  we  must  of  necessity  always  fiiul  ammonia  in  the  intestinal 
transudations,  since  the  decomposition  of  such  substances  proceeds 
*  Bcricfate  d.  k.  Uchi.  GcwIImU  d.  Wis*     IW,  1 ,  6.  OS- 100. 


I  tfl  TUSStUATH 

witl  traordinnry  rnpidity   in  lb  tfcal   we 

altogether   nlwtmri   from   analysing  thrni,  if   wr   wait   till  wi 

i  tf.rir  perfectly  pure,  native  stole-  Ammonia  must, 
however,  be  found,  and  indeed  has  been  found  by  Schmidt  rn  all 
transudations  arising  from  blood  containing  ammonia  or  mock 
urea  (*cc  p.2«Ut,and  bract  it  ii  not  uncommonly  uvet  \tiih  fa  drnp- 
aiml  exndttumi  in  albuminuria. 

Finally,  WC  mny  very  readily  convince  ourselves  that  the  tTaft- 
audations,  like  the  animal  fluids  generally,  contain  free  oose*.  by 
employing  n   simple  gas-apparatus  in  0  ition  with  the  air- 

pomp,      taungat  the  mixture  nf  gases  that  are  evolved 
transudation,  earlamii:  acid  is  found  to  prcpondi  <uug:i  the 

presence  of  oxygen  and  nitrogen  may  be  recognised  with  certaittfr. 
From  determination*  which  eon  certainly  only  be  regarded  a*  ap- 
proximate ones,  I  obtained  from  fresh  transudations  discharged  by 
jKiracvnti'Kis.  on  an  average,  11  leM  quantity  of  <;h»  generally,  but 
always  relatively  inure  rurlioiiic  acid  tlimi  &OTQ  the  frcali  blood- 
aeruin  of  persona  for  whom  venesection  had  been  prescribed  aolcly 
in  consequence  of  plethora. 

The  appju %[  im  tvhloll  I  employed  fur  tins  aooiewi  .rfiead 

iuvr  .ii  :,ition  was  constructed  in  the  following  manner:  Two  flasks 
arc  united  to  one  (mother  hy  fclaai  tubes  and  corks ;  in  Ute  lower 
i UK-  uv  jila.-e  the  fluid  to  he  •.■xoroiued,  and  ID  the  U  pel  &ne,  which 
is  two-neoked,  we  place  pure  almond  or  olive  oil ;  from  the  lateral 

tulir  iIm-i  !  isa  -ubr  h  it  i]  with  oil 

flask;  this  lust  flask;  whosi  bottom  ii  covered  irill  oil,  is  broi 
m  connexion  with  the  air-pump.     On  now  making  a  vacuum,  tke 
bubble*  of  in.-  which  are  developed  from  the  blood  rise  into  the 
tipper  ila*k  (which  ibdUh  reversed  upon  the  lower  i  ne),  and  drite 
the  oil  through    the  eoramunkattaa  tube  Into  the   ti  ird  flask; 
if  now  wc  allow  sir  again  bo  ^  ntef  the  last  flask,  the  oil  is  only  in 
pert  farced    beelc  into  the  upper  Beek|    the  bulk  of  the  gases 
Contained   in   it  is  diminished  to  the  volume  corrcspondi 
external  atmospheric    pressure.     Since    any  resorption    bj 
aqueous  fluid  in  the  li»wrr  fiuk  is  prevented  by  the  oil,  wr  may  *t 
all  events  form  some   idea  of  the  quantity  of  xasea  which  such 
fluids  contain. 

It  is  unnecessary  to  pre  a  special  description  of  the  different 
methods  which  may  he  deviant  for  the  qualitative  arid  quantitative 
analysis  of  the  transudations,  since  the  same  rule*  hold  here 
winch  wc  have  fully  noticed  when  treating  of  the  ,4  analysis  of  the 
Wood*  and  of  the  individual  animal  substances,  in  their  respective 
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chapters    in  the    first    volume.     We    01  ,\ .  I. QWt  W  r.  be   penrn 
to  make  the  single  remark  dial  mdced  Bo  every  investiga- 

H  ii  of  nn  animal  fluid,  rin?  micro 

•■If  the  chemical.     Than,  f<n  i  ..    ■  ie  presence  of  bh 

COTpuedefl  uould.al  once  destroy  any  claim  that  tlic  fluid  might 
othei  o  tanoterof  a  pore  trantodatioD ;  again,  if 

the  object  it.*clf  be  not  pure,  the  results  of  the  experiment  moat 
hi*  in  »  corresponding  dugntc  wortfaleM.  The  same  observation 
equally  ap|<lic.%  if  \  .mil  utliei  fin  ukiIiud^  which  accompany 

B*on   arc  present,      [f  none  of  these  an  Ifl  ha  observed. 
may  frequently  pen-env  cell*  in  t.h«-  .  tion,  ffhi  ubte 

lyinpli-corpu^rlos  or  pue*oclls<    Without  further  In  tQD,tbef 

have,  however,  no  mora  chum  to  be  considered  u  poa^corpuacl 
than  those  which  are  produced  from  muootu  membnuicai  it  ie only 
when  true  pus  is  present  (and  in  some  cases  it  is  very  difficult  to 
decide  tbk  point)  that  the  object  inonld  be  regarded  as  not  a 
pore  exudation.  I»  tranaadadoni  winch  eontaln  do  fibrin,  the 
Bttbataocca  in  suspension*  as  for  instance  fat,  epithelial  cellar  oclfa 
in  the  process  el  development,  and  similar  bodies,  moat  naturally 
be  separated  us  fur  Db  Ifl  possible  from  the  fluid  by  filtration ;  if,  on 
tbeothdl  llatod   fibrin  be   pn  absolute  quantity 

cannot  be  determined  with  accuracy;  we  moat  further  aaoartaiQ  by 
m{l  roacoptcal  inti  i  BtionS  whether  an  excess  or  deficiency  of 
morphological  elements  be  present,  and  wc  must  obviously  take  tin.* 
eir<  I  into  consideration  in  estimat;  ng  the  quantity  of  fibrin 

contained  in  the  transudation. 

Tin*  i/ud a titutir ^  rvf ut ions  in  which  the  rarioui   tfansudali 
i  r  in  the  normal  <>r  .  rown  <<il"  from  the 

bloody  are  so  various,  thai  no  general  mle  can  be  est:  bushed  even  for 
each   individual  capillary  eyitem*     They  her  mi  •:•,  of  the 

heal  importance  in  relation  1x>th  to  the  mechanical  and  the 
i  ruetamorphosia  of  matter  in  the  health;  and  the  diseased 
■i.sl  body;  but  here  the  amount  of  the  transudation  is  only  of 
interest  in  ko  far  as  the  individual  cases   have   rcUnnee  to  special 
conditions,  and  may  seoonlingly  be  npplied  tn  rln 
a  more  general  view. 

As  "in  the  preceding  pages  wc  have  already  suflicicntly  noticed 
tin*  t/ewM  of  the  transudation,  in  mo  far  as  we  need  here  consider 
the  general  metunorphoala  of  matter,  it  only  fnrtbi  i  I  maim  for 
us  to  aliude  tn  the  ;  hijfiuhnjind  sains  of  tin-  norma]  transudations, 
and  the  uses  of  the  abnormal  ones  as  channels  for  pathological 
proeessea  (as  after  inwardly  directed  crises,  &o.) ;  but  this  is  un- 
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MOTBOJTj  since  the  former  pertains  In  purely  physical  priisaulogy, 
and  tliC  Utter  ore  altogether  beyond  the  domain  of  scientific 
investigation. 


Milk. 

This  glandular  secretion,  which  is  prrulinr  to  the  mammal  u, 
is  generally  of  a  white,  but  frequently  of  a  bluish-v  hitc  colour, 
more  mrcly  of  a  somewhat  feUowiflih  tinge,  opaque,  without  oioar, 
of  a  itig  <t  taste,  and  an   alkaline  reaction.     Its  specific 

gravity  fluctuate*,  according  to  Schorcr,«  between  l'Olfi  and  1*045, 
hut  in  woman  is  on  nn  average  I  Q3'2  (Simon). 

Afl  i*  well  known,  milk,  when  allowed  to  stand  for  some  time, 
exhibits  on  its  surface  a  thick,  fatty,  yellowish  white  itn 
cream,  while  the  fluid  below  has  become  poorer  in  fat,  and  has, 
therefore,  a  greater spceitie  gravity  than  freah  milk, and  lui- 
a  more  bluish  whin  rul  mr.  When  milk  Stands  in  a  imt  very  low 
temperature,  it  i;radual!y  begin*  to  exhibit  an  acid  reaction, 
remaining  for  some  tune   thinly  fluid,  more   CHpccinllv  after  it  bu 

n  repeatedly  boiled.  But  if  it  hiu  not  been  boiled,  and  Ins 
temperature  be  somewhat  above  the  mean,  and  if  there  should  be 
COmiderablfi  electrical  tension  in  the  atmosphere,  the  acid  will 
iiirreasc  to  so  great  a  degree  that  the  casein  of  the  milk  will  be 
precipitated ;  that.  la  to  say,  the  milk  will  coagulate,  become  tl 
and  gradually  be  converted  into  a  moderately  thick  pulp.  The 
milk  may  be  made  to  coagulate  artificially  bj  rennet,  both  when 
it  hftjs  an  acid  n*  well  as  an  alkaline  reaction  (sec  vol.  i.,  p.  .;. 
When  exposed  to  rapid  en  n,  milk  becomes  coated  witfa  a 

dense  white  membrane. 

li  would,  of  coursr.  be  IUpeff4(IOttfl  to  make  BUT  remarks  as  to 
tki  modi   of procuring  animal  milk;   It  must,  however.  Ih*  observed, 

that  it  frequently  is  extremely  difficult  to  obtain  any  cotuudcrablfi 
quantity  of  milk  from  women  who  ar*  tackling.  Wt  1: 
however,  enumerate  any  of  the  well-known  manipulations  snJ 
method*,  which  are  familiar  to  every  practitioner,  for  procuring  a 
sufficient  quantity  uf  milk  to  sene  for  a  physical  examimt 
The  special  form*  Of  apparatus  employed  for  this  purpose  are 
almost  all  based  Upon   the  principle  of  rarefaction  or  suction,  but 

*  Bsadwtirterb.  der  Physiol.     JM.  2,  S.  449-17.). 
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none  appear  mi  perfectly  to  fulfil  their  object  M  the  imp  recently 
proposed  by  M.  Lampericrrc.+ 

This  apparatus  is  made  of  caoutchouc,  in  the  Form  of  a  mouth, 
provided  nirh  lips,  gums,  and  elastic  check*,  the  latter  being  con- 
nci  ted  willi  ll  eek  of  .1  small  tubular  retort,  into  which   is 

introduced  a  glass  tube,  trUehj  when  doomhijj  receives  the  milk, 
cither  by  the  action  of  the  woman  herself,  or  by  the  aid  of  a 
small  air-pump. 

fresh  milk  appears,  on  microscopic  examination,  as  u  clear 
fluid,  in  which  Fat-globules,  the  so-called  milk-glutolta,  are  sus- 
[.  n«!cd,  as  in  an  emulsion* 

These  milk-Qhbnlc*  differ  considerably  in  size.  The  majority 
haven  diameter  of  From  inyox'X"  \o  O0018";  and  although  they 
ere  rarely  found  tn  measure  0*0088*01  fresh  milk,  Henle  states 
that  he  has  fuund  them  to  be  0*014"';  and,  according  lu  Rajpaj] 
and  Donne*-,  they  arc  even  sometimee  0'044'". 

When  examined  under  the  microscope,  without  the  addition 
of  in  chemical  reagent,  these  globules  exhibit  no  trace  of  any 
invert  i  ay  wmabran^  although  its  existence  may  very  readily  be 
demonstrated  beyond  all  doubt,  in  two  different  ways.  One 
method,  which  was  suggested  by  Hen  let  consist*  in  observing, 
under  the  microscope,  the  action  of  diluted  aeetio  acid  on  the 
ilk.  The  milk-globules  exhibit  changes  of  form  under  these 
instances  which  they  could  not  possibly  experience  Ef  iliey 
were  mere  fat-globules,  for  they  become  much  distorted,  some 
appearing  caudate,  and  others  biscuit-formed.  From  the  greater 
number  there  escapes  a  small  drop,  which  appears  almost  like  the 
nucleus  nf  a  larger  globule,  and  is  soon  displaced  by  another  small 
tnt-globuk',  frhicb  emerges  from  the  milk-globule,  and  cither  com- 
bines with  the  larger  globules,  or  is  only  made  to  project  in  such 
a  manner,  that  the  milk-globule  exhibits  a  faint  resemblance  to  a 
fermentation-fungus  in  the  process  of  development.  When  treated 
with  a  less  diluted  acetic  acid,  the  milk-^hilmlcs  become  confluent. 
MitM-hrrlicli'st  method,  which  we  described  in  detail  in  vol.  i., 
p.  384,  proves,  in  even  a  more  distinct  manner,  the  presence  of  a 
membrane  round  the  milk-globules. 

Occasionally  also  the  milk  exhibits  certain  morphological 
elements,  which,  from  their  invariable  presence  in  colostrum  (the 
first  milk  yielded  after  delivery),  have  been  termed   colorttum- 

•  Compt  ronrf.  T.  .*W»,  p. 3119. 

1  AUg.Aiut.    8.042. 

%  OOaeWl  Jahrwber.    Bd.  3, 8.  19.  ; 
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eorjwLs  (the  corps  gtttnxdau  of  French  piiTwnloento    TUy 
arc   Irregular     •  ions   of  very  sraall  fat-gtobtiles,  white 

ure   b  i'kt  by   means  of  nn   amorphous,  somewhat  j;riaa- 

lur  substance.  Their  diameteT  varic*,  arrnrding  to  Hade,  frao 
00063"  to  0 0232'",  but  may  be  considered  on  an  average  to 
be  about  001 II".  The  h*t-*rnnulcs  of  these  masM  are  met 
easily  diasolved  by  ether  than  those  of  the  milk-plobules;  aeebe 
acid  and  potash  dUsolve  tin-  ^r.muler  oombinlnj  aabatance,  and 
■Otttei  Ihe  fat-globolee:  bd  moooui  solution  of  iodine  imparts  an 
intense  yellow  colour  to  the  colo*trum-coq>usdc5.  There  can, 
therefore,  be  no  doubt  that  Ach  molcculea  are  atterely  r»ry 
small  fat-globules  imbedded  in  an  albuminous  aubttancv. 
I-  i*  no  *[ipearaiirr"  either  of  it  nucleus  or  iif  an  inreatiag 
membrane. 

Thcac  molecules  generally  disappear  on  the  third  or  fourth  day 
after  deliver*,  although  they  have  been  found  a*  late  as  U* 
twentieth  day  in  perfectly  healthy  w.irnen.  Aa  a  general  | 
1  owever.  these  corpuscles  return  whenever  Any  diwase  supenmei 
nfk-r  delivery,  or  in  case  tihfl  mother  w  attached  by  any  acute 
■fiction. 

In  all  eases  in  which  1  examined  the  milk  of  women  shortly 
after  their  OOnfiaemtnt  or  of  nurses  who  were  suffering  from  anr 

acute  disease,  such  an  inflamniMimu  acute  cvanthrmata.  Ty|i*a». 
rxc,  I  always  found  i''i!ii'iiuni-rin  |>usc1es,  and,  in  addition  to  tlwar, 
true  granular  cells,  having  a  microscopically  and  chemically 
demonstrable  wetting  membrane,  and  frequently  also  an  obriues 
nucleus;  the  granules  of  these  ••  inflammatory  globules"  were 
tilrrnhly  large,  transparent,  and  rich  in  fat,  resembling  those 
which  are  so  commonly  observed  in  the  greyish  black 
chronic  catarrh  (in  the  emphysema  of  old  persons!. 

Ep>ih.  l"i!  tvil$  and  m\tcv*-corptisclc9  arc  only  incidental 
tarts'  of  the  milk,  and  are,  therefore,  more  frequently  obsei 
morbid  afYertion*  than  in  the  noTmal  cni.ihtinn. 

fUiJnOUl  n-joijiiia  only  occur  when  the  milk  contains  bl 

Bbo*  pfa   have  nmly  been  found  in  the  milk,  and  art 

only  present  in   it   in    abrasions  of  the   nipples,  or  in   similar 

f/if tutorta,  or  some  of  the  l&wrr  form*  of  rr$ftationt  are  occa- 
sionally found  in  cows'  milk,  especially  in  the  so-called  AfWe  mttL 
J.  Kucha*  refers  this  colouring  of  the  milk  to  the  presence  of  as 


UaaewtfrUfb.An.jaiuL    Ud.  2, : 
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infusorium,  which  he  terms  rfbuo  aywogengpj;   but  Baillcul* 
ascribes  it  to  n  hyssus. 

My  ohwrntaona  on  this  subject  are  limited  to  the  ofduiary 
manner  in  which  the  milk  ■nqttWI  this  blue  colour.   Whan  freshly 

drawn,  the  Said  iageaanDj  perfect!]  ridl%a^tiiiibiu 
blue  *hadc  of  colour  on  the  formation  of  the  cream,  which  exhibits 
pale  Wuc  specks,  extending  at  first  scarcely  half  n  line  deep,  and 
Appearing  in  detached  group*  Upon  the  Hffffeoi  of  th<:  otherwise 
white  fluid.  Then  speeka  become  dnkvr^  and  gradually  tnanue 
downward.1!  and  laterally,  until  frfaej  Uiniininglft  Tbo  CBld  whn-h 
separates  from  the  cream  ia  colourlc**,  and  the  bluish  cream  con- 
tains rod- like,  colourless  vibriones.  similar  to  those  described  l>y 
Fiichs.      I  only  once  observed  n  distinct  formation  of  byxsus. 

We  have  alreadj  become  ■nfluatnted  villi  the  must  Important 
chemical  constituent*  of  the  milk  in  our  considerations  of  the 
Kubfttrata.  This  u  especially  the  caae  with  casein  and 
mifk-tvjjot'f  which  liave  already  been  very  fully  treated  of*  not  only 
in  reference  to  their  chemical  propeftietj  bM  also  to  their  on-m- 
Knee  in  variable  quantities  under  different  physiological  arid  pa- 
thological conditions  (see  vol.  i.,  pp.  2t>7  and  383).  It  atill  remain-!, 
bowoveflTj  for  us  specially  to  notice  tlie  third  organic  constituent  of 
the  milk,  namely,  the  fat  or  butter.  Tlie  fat  of  women's  milk 
li;w  not  yrl  been  subjected  to  any  exact  qualitative  analysis 
but  the  butter  of  cows'  milk  has  been  carefully  aimlyMul  bj 
Chcvrcul,t  and  more  recently  by  HromcisJ  and  Lcrrh$.  Pure 
uu  lk-fut  is  almost  colourless,  or  at  most  is  but  faintly  yellow  ; 
after  Mng  inched  it  solidifies  at  +  26c,5.  It  becomes  soA  and 
greasy  at  a  temperature  exceeding  -f  18n.  One  part  of  this  Est 
dioftolret  in  26*9  parta  of  boiling  alcohol  of  0'622  sp.gr.      It 

ily  becomes  rancid  on  exposure  to  the  air,  and  then  forms 
volatile  fatty  acids ;  hence  it  imparts  a  somewhat  reddish  colour  to 
moist  litmus  paper,  even  when  in  a  comparatively  fivsh  state.  It 
is  perfectly  B&ponifiabley  and  yields,  in  addition  to  glycerine, 
margarie,  oleic,  copric,  caprylic,  coproie,  and  butyric  acids,  or  in 
place  of  the  two  latter,  vaccic  acid  («ee  vol.  i.,  pp.  56-71)*  Bromeia 
Celfitllated  die  composition  «f  huttrr.  bom  the  quantity  of  The  acids 

rli   be   obtained   from  it.  U   equal   to  68$  of  ntargarin,  50*  of 
olein,  mid  2Jf  of  true  butter-fat;  but  this  calculation  affords  only 

i  ..in)*,  tend.    T.  17,  p.  1130. 

t  It  in- It  trr  In  *  stir  1«  corp*  gnu.     TarU.  M32, 
X  Aon.  d.  Cb.  u.  I'harm.    1M.  42,  8.  4C  ff. 
i  Ibid.    VoL«,p.  212- 
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an  approximate  representation  of  the  composition  of  the  lauVbt, 
since  it.n  constituents  appear  to  vary  considerably  under  do?r*nt 
physiological  relation*. 

The?  quantity  of  fat  contained  in  milk  appear*  to  vary  vrycoa- 
sidrrnbly,  fir  Simon*  fuund  in  irowirn'y  inr/ft  from  2'5J  to  3?ftf 
of  butter;  Clcmmi  and  Schercr  found  00  the  fourth  day  arkf 
delivery  i'29J%j  mi  the  ninth  day  *ote\\  and  on  the  twelfth  dtf 
3-3458;  Chev-ultier  and  HoiryJ  found  3-55|,  and  Haidka} 
S'4  and  1-Sg.  Simon  found  In  «/uV  mi/*  from  3'80  to  > 
BerbflTgn  3*69  and  S*7tyi  Cbevnllier  and  Henry  SIS'},  Boa* 
sin»auU||  -'MXr,  PlayfairU  4 'DOS    oat&e  mean  of  nine  obserratioot 

U:  on  ihc  milk  of  the  same  cow),  and  Po^aiale'*  4'3HJ  {at  the 
mean  of  ten  anal)-***).      Clemtn   found  ry-  more*'  mttt; 

Si  nmi  1  ■?!,  and  Peligot  1'29g  in  (uw«'  mi/*.  Clwvallier  aad 
Ilcury  found  4?;;  in  iftofjft  milk,  Fa>enft  found  4*03,  CbctaJ- 
licr  nnd  Henry  3*32,  and  (Jlcimn  4'251$  \r\  goats*  miik.  Schltoa- 
bcrt^erJJ  found  2'65}|  in  the  milk  of  a  buck;  and  in  bitcS*$*  «ut 
Simon  first  found  16'2,  and  afterwards  13'Sjf ;  while  Duma*}} 
found  from  ftS  to  12-40*.  ind   lit  Wch|)|  10*73  *«d  10*9S{« 

Simon  found  voo;  „f  butter-Cat  in  the  tchttrum  of  womeo't 
milk,  and  coincidca  with  Bousaingault  in  giving  2'6$  at  toe 
quantity  occurring  in  that  of  the  cow.  Chcvallicr  and  Henry 
found  3-0j  bi  that  of  the  ass,  and  5  2  J  in  that  of  the  goat. 

r/IIeritirr  found,  from  a  comparative  analysis  of  the  milk  of 
two  nuraing  mother*,  aged  twenty-two  years,  one  of  whom  woi 
dark  and  the  other  fair,  that  the  milk  of  the  former  was  richer  in 
fat  (containing  6'4V  and  5'63}j)  than  that  of  the  latter  (which  con- 
tained W5  and  4'05J).  This  observation,  which  require*  to  be 
continued  by  further  investigations,  ia  the  more  remarkable  aa  the 
other  organic  constituent*  were  considerably  increased  in  the  toft 

Of  the  h/ltitrltr. 

L*Hcntior5H  found  from  1"62  to  L*70fl  of  casein,  and  from  7*1? 

•   Din  I'rauonmiloh  u.  ».  w.      Berlin,  1838. 
1    II  (1.  Phyiiul.     IW.  t.  S-  404. 

I  Jouni.  do  F'lunn.    T.  2&,  p.  333  *t  401. 
8  Add.  d_  1 1.,  u.  PbftflB.     lid.  IV,  &  2*3. 

II  Ann.  dv  Cbiui.  at  dp  riiyi.    3  8rfr.  T.  8,  p.  08. 

T  Load,  Edin  .,  and  Dulilin  I'hil.  Mag.    Vol.  23,  p/28l. 

"  C  I.     T.  IB,  p.  605— $07- 

ft  Aau.  deOiim  i>i  <]«  n.%-     l/=W,  p   144. 

tJ  Ann.  d.  Ol  ii.  rimnn.     UJ.  :.!,  s.  OL 

^  Cotnpl.  mid.     T.  SI,  p.  708-  71 ;. 

UD  Aim.  d.  cu  ■,  Plana.    IW.  01,6.  mi— «7. 

T^  Traill  do  Chimin  pathologfaiiio.     Pirfi,  184*,  p.  OR. 
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700J  of  milk-sugar  in  the  brunette,  and  1*00  and  i'SJ  of 
casein;  and  from  $'85  to  6MOJ  of  sugar  of  milk  in  the  blonde. 

Fsligot  made  Ui«  striking  observation,  which  has  i.  <  mtly  been 
Confirmed  by  Unset.*  that  the  milk  whirl*  is  last,  yielded  during 
milking  or  artificial  suction,  is  inuofa  riches  in  fat  than  that  w\u  It 

rat  drawn,  althoQ  J  tbc  composition  of  both  portion*  is  other- 
wise llic  same  It  was  supposed  from  these  obscrvatioMg  which 
were  at  first  limited  to  the  ass  and  the  cow,  that  the  milk  lost  some 
portion   of  its  cream    in   the    mammary   glands.   wUe    the  more 

<  ry  and  less  fait)-  milk  collected  in  the  lower  part  of  the  udder; 
but  as  Kcisct  has  made  the  same  observations  in  rc-jicet  to 
women's  milk,  which  had  been  drawn  in  fractional  portions  from 
the  brast,  the  cbjum  <  iui  scarcely  be  dependant  upon  such  simple 
mechanical  relations  as  these. 

IVhjjot  found  i»*I.V;  of  butter  in  the  first  third  of  the  rnilk  of 
an  ass,  6*48j  in  Uie  second,  and  MOg  m  the  last  portion.  Reiset 
found  precisely  similar  relations  in  the  milk  of  two  cuws,  pm- 
vided  a  full  period  of  four  hours  had  intervened  between  both 
times  of  milking ;  lor  when  the  animals  were  milked  ita 
interval*  of  two  hours  only,  there  was  no  perceptible  dirTersaioe  in 
DBS  portions  <»f  one  and  the  same  milking.  When  r.hrc 
collective  milk  of  a  cow  yielded  4  5£  of  fat,  the  last  portion* of  the 
rnilk  were  found  to  contain  7'<J3,  7'53,  and  8*408  c*  butter.  The 
milk  of  a  nv  I   -7  years    (seven  months  alter  delivery), 

yielded   more   f:*t   after   the   child    had  drawn   the   breast   (on   au 
Average  '*'  j-i;;)  Ulan  before  its  application  (on  an  average  3*242). 

According  to  Simon's  investigations,  the  quantity  of  fat  con- 
tained in  woman's  milk  remains  nearly  the  same  throughout  the 
entire  period  of  lactation, 

nature  vf  thr  //»»/  .diVi-t>,  -it.  least,  in  some  degree,  the 
quantity  of  fat  contained  in  the  milk.  Boussirigaultt  found  that 
cows  fed  upon  carrot*,  without  the  leaves  of  the  plant,  yielded 
milk  contain  it)*;  1*26*1  of  fat,  while  the  milk  contained  only  1* ;, 
butter  when  the  food  eunsisted  of  oats  and  Lucerne-  Play  fair 
thought  he  could  perceive  an  increase  in  the  quantity  of  butter  in 
the  milk  when  the  cows  were  fed  on  potatoes.  The  result  of 
experiment*  made  by  BoussiiifcaultJ  on  two  rows  was  a%  follows: 

■  feeding  the  animals  on  beet-root,  the  milk  of  one  cow  was 
found  to  contain  4'66$  and  that of  the  other  3*4 2 j>  of  fat;  when 

•  Ami.  .1.  (iiin.  c-t  do  I'hTi.     SSiJr.  T.  2S,  p.  82— 8&. 

t  Ibid.    T.  n,  p.  any. 
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the  food  consisted  of  the  after-crop  of  graas,  the  milk  yielded  ffi 
and  ind  3*9  7  nnd  4*6.1*  wfcc  •«*  were  ml.    Ayta 

sinl  Qaspvin*  (build  :i  53#  of  butter  in  the  milk  of  a  cow  vluca 
liail  been  fed  in  the  ordinary  manner,  and  4*87$  wl  turf 

consisted  of  muise-cake.  Duma*  found  that  the  milk  of  bitches 
was  un  nn  average  somewhat  rirlicr  in  fat  when  they  Ind  bee*  fed 
on  vegetable  (tan  on  animal  food. 

A  mm  superficial  mechanical  inrtyti^ation  would  be  saflUsM 
to  show  that  the  milk  must  be  poorer  in  tat  during  disease*  tfcfl 
fact  has,  however,  been  fully  confirmed  by  aon>e  exact  snWyws 
made  by  Donm*.  BorbergBT,  ami  Sfl 

1  found  3-39;;  of  firt  in  a  portion  of  cowV  milk,  which  beoao* 
blue  when  the  cream  hud  formed.  Three  weeks  after  Ui*  4a- 
appcarauce  of  tliii  phenomenon,  the  milk  \irlded  4*944}  of  fit, 
although  i)  I  urinal  was  M  on  the  MM  fond. 

No  exact  biTeatigatkma  hare  aa  yet  been  made  on  tke 
extractive  matters  found  in  milk,  or  in  reference  to  the  d.rfma* 
quantities  in  which  they  occur  in  different  milk. 

In  reference  to  the  salt*  of  the  milk,  it  mait  be  ohscrved,  tWl 
the  .soluble  salts  QOUOUt  of  the  r.hloridea  of  sodium  ami  potmniit*. 
alkaline  phosphates,  and,  in  addition  to  these,  of  the  potash  aal 
soda  which  are  combined  with  the  casein  in  the  milk.  TV 
itUOlubla  nltl  OOnallt  of  the  phosphates  of  lime  and  magnesia, 
■bidi  prinejpaUj  belong  to  the  minin  (see  vol.  i..  p.  xj'j). 
phatcs  oraaltsof  ammonia  are  found  in  fresh  rnilk  (see  vol.  i.,p  111 . 
Ilaidlcnt  found  u  little  peroxide  of  iron  in  the  ash  of  cowl* 
milk. 

The  milk  of  women  contains,  according  to  the  investigations  «* 
most  observers,  from  0*16  to  0*25$  of  salts,  cow*'  milk  frotntr&l 
to  0858,  and  the  milk  of  the  bitch  from  l"2  to  1-AJ, 

The  amount  of  the  soluble  stilt*  in  the  milk  is  in  general  smal* 
than  that  of  the  insoluble  phosphate*,  There  ocotf  about  (WMflf 
O'OO*  of  soluble  sails  in  the  milk  of  women,  and  O'Slg  of  aolakW 
and  C28JJ  of  insoluble  Hit!  m  the  milk  of  the  cow.  Aceordmf  l» 
Dumas,  the  milk  of  the  bitoh  contains  0*7 1 J  of  soluble  and  • 
Ml'  insnlul.lr  ssJta  when  the  food  has  be.?n  mixed,  and  CMi«  of 
soluble  slid  O'.'tJ,;  of  Insoluble  salts,  when  the  food  cnn»iste4  «f 
animal  substance*.     Ben-  I  in  the  miik  of  a  bitch,  «uioS 

had  been  exclusively  fed  on   meat,  1*252}  of  aah,  of  which  liGl 
were  phosphate*  of  lime  and  magnesia. 

•  ONSftitvA    t.  in,  p.  797. 

t  Ann.  4.  Cli.  u.  FWu.  BJ.  *4,  B.  s?y 
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The  ash  of  cows'  milk  contains,  according  to  Weber's  analysis, 
conducted  by  Uosc's  method,  1-4-162  of  chloride  of  potassium, 
*'7<%  of  chloride  of  sodium,  and  28*46]  of  potash  and  6'»6J  of  soda 
(combined  with  phosphoric^  ralptxorio,  and  carbonic  acids).  The 
ash  of  ox-blood,  on  the  other  hand,  after  the  abetraedon  of  the 
peroxide  of  iron,  contain.'*  SfrSft]  of  chloride  of  sodium,  no  chloride 
of  potassium,  "U-Qftf,  of  soda,  and  only  ll'-M*  of  potash.  This 
k,  therefore,  ind. ■  j w ■  n 1 1  .* t » t ly  of  the  absolutely  small  quantity  of 
tUta,  contains  a  relatively  le*a  amount  of  soda-compounds  and 
alkaline  chlorides,  hut  a  much  larger  quantity  of  potassium- 
compounds.  In  the  nsh  of  milk  \vc  moreover  find,  according  to 
Weber's  analysis,  8fr4|  of  phosphoric  acid,  while  in  the  ash  of  the 
blood  (according  to  the  same  analysis)  there  is  only  7*7** 2  °f  *'*■* 
acid,  after  deducting  the  iron.  Finally,  there  is  1  / '34$  of  lime 
and  2*20  of  magnesia  in  the  ash  of  the  milk,  while  there  is  only 
l'90g  of  time  and  O'JSJ  of  magnesia  in  the  ash  of  the  blood  {after 
a  similar  deduction  of  the  peroxide  of  iron).  Hence  tin*  milk 
exhibits  a  considerable  DXOBai  of  phosphoric  acid  and  earths  over 
the  Uoodi  The  phosphoric  acid  present  in  the  milk-ash  is  almost 
wholly  tnbasie.  We  thai  iii  |  future  part  of  the  work  sec  the 
Importance  of  these  comparative  numbers,  in  relation  to  the  theory 
of  the  secretions  and  ihr  metamorphosis  of  matter  jrcnrraHy. 

Alkaline  carbonate*  arc  also  present  to  some  extent,  if  not  in 
all  kinds  of  milk,  at  all  events  in  cows*  milk.  Thus,  when  two 
samples  of  fresh  milk,  one  unmixed  and  the  other  treated  with  a 
little  acetic  acid,  be  placed  andci  I  he  receive!  of  an  afr-pnmp)  and 
we  |  nun,  the  latter  will   be  found  to  contain  a  much 

larger  quantity  of  gas,  that  is  to  say,  of  carbonic  acid,  than  the  former. 
Lactic  acid  is  not  contained  in  fresh  milk,  as  we  have  already 
shown  in  vol.  i.,  p.  98,  and  it  only  appears  to  be  formed 
abnormally  in  the  udders  uf  Krumiuivorous  animals.  The  freshly 
drawn  milk  of  herbivorous  animals  always  exhibits  a  alight  alkaline 
reaction,  snd  is  only  rendered  acid  when  the  food  of  the  animal 
has  been  scanty  and  poor  in  quality.  It  BtlO  remains  for  us  to 
determine  whether,  in  these  cases,  the  add  reaction  invariably 
depends  upon  lactic  acid,  or,  aa  may  possibly  be  the  case,  on  the 
presence  of  acid  ph99phato*t  or  even  on  butyric  acid.  Tie  milk  of 
the  bitch  is,  according  to  BenfCbj  neutral  when  the  nn-iiud  has  hern 
kept  on  vegetable  food  ;  whilst  it  is  always  acid  when  the  food 
has  been  exclusively  animal.  This  acid  reaction  is  most  probably 
owing  to  the  acid  phosphates,  and  more  especially  to  super- 
phosphate of  lime. 

&2 
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Free  ,7a«vr,  ami  more  especially  carbonic  acid,  can  always  be 
sliown  CO  be  present  in  frexti  milk,  occur ding  to  Oh*  method  already 
deuvibed  at  p.  330. 

Abnormal  constituent*  have  in  general  been  but  rarely  toad 
to  o\i»t  in  tbe  milk,  although  our  daily  experience  of  the  inj 
ii.tluencc   exerted   by   the  milk  of  some  women  on  the   rftiklrro 
they  suckle,  and  frequently   by   that  of  cows  on   the  life  of  tfttaT 
calves,  clearly  indicate*  the  existence  of  chemical  inctai 
in   the    milk,  and   the  preaanoe  within    i*.   of   certain   abi 
substances.     Albumen   Is   the   moat  freqtn  l>e*e  al 

constituent*  of  the  milk;  it  is  present  in  inflammatory  affections 
of  the  mammary  glands,  wtu  ■   I  be   milk  contains  blood  and 
and  it  ii  paffaapi  normally  present  in  the  content*  of  the 
ducts  in  all  periods  evevpt  during  lactation  ;  at  all  event*. 
band    19'8.M£   of  a   nbatancc   cnngulahlr    by   heat    in  the 
accreted  by  the  udder  of  an  ass,  fourteen  days  before  foaling, 
colottrum   of  the  cow  coagulates   on   beinjr,  boiled,  but  not  wh< 
tmlMi   uith   rennet.     W«   must   not,  however,  assume   that  w I 

nilk  Kssffttlattfl  on  being  heated  it  necessarily  contains 
albumen,  for  Sehcrcr  has  obtained  a  casein  from  normal  tailk 
winch  maculated  by  heat,  while  both  Dumas  and  Bcnscb  band 
that  the  milk  of  the  bitch  became  pulpy  and  vras  even  almeat 
completely  coagulated  nn  heii  I,  when  the  animal  had  been 

kept  on  vegetable  fuodax  well  .a  v  iini  it  was  fed  on  animal  anatters, 
while  OB  OOOlilag  it  very  frequently  again  became  thinly  fluid. 

Marchand*  found  dissolved  htrmuli*  in  the  milk  of  a  disease! 
cow.  iiitl  nut.  however,  being  able  to  detect  any  blood-corpaataaj 
under  the  nioraaaope* 

Flirt*  occurs  in  the  milk  only  when  the  Utter  contains  blood; 
at  least,  a«  far  aa  my  own  experience  extends,  it  it  never  promt 
except   <imiiltJU)coi^lv    with  blood- corpuscle*,  or  at   least  wita 

hjBDKitin. 

Kccaf  has  found  ureo  in  tlie  milk  in  Brights  disease. 

Much  was  formerly  written  rcsardiiiK  the  passage  of  forties 
auhqtimces,  as  pigments,  medicine*,  and  poison*!  into  Uae  milk. 
but  we  have  no  certain  knowledge  of  any  excepting  iodide  «f 
poUv>ium.  which  baa  bsn  found  in  the  milk  of  women  by  PctigoC 
aa  well  as  by  Berbfggr. 

Aa  in  the  case  of  the  blood,  it  will  hardly  be  irrelevant  if  after 
this  notice  of  the  normal  and  abnormal  constituents  of  the  tniSfc, 

*  Joura.  f.  pe.  Chmm.    DU  47.  8. 13a- 134. 
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sri?  enter  into  a  brief  consideration  of  tlir  difference*  presented  by 
this  fluid  when  examined  in  relation  to  ill  physiological 

bearings. 

Coif/slmm  generally  apficars  as  a  turbid,  yellowish  fluid,  similar 
to  soap  and  water,  having  a  viscid  conairiti  not  and  a  strongly 

alkaline  reaction.  It  passes  more  rapidly  into  IftCtlC  !ei  Mu-ni.-itii.u 
than  normal  milk,  and  it  also  constantly  exhili.r>  ,;u  im  ■  >•,  of 
•olid  constituents  both  in  women  and  animals,  as  wc  Icaw  from 
the  i  ion*  of  Simon,  and  of  Cherallier  and  Btmy.   Accord- 

to  the  last  named  observer*,  (Ii'ik  augmentation  in  most  marked 
in  the  Cft9ein  (in  cows,  asses,  and  goats).     In  women   this  inrinMt 
principally  affects  the  milk-sugar  (according  to  .Simon).     Henry, 
however,  tiruU   much  less  sugar  in   the  colostrum,  and  Simon  Icmj 
in.        Although    n    microscopical      investigation     ;u  eriial 

appearances  would  seem  to  show  that  ColoftTOID  contains  less  fat, 
the  contrary  is  proved  by  the  results  of  most  analyses.  The 
colostrum  is  richer  in  fat  than  the  corresponding  milk.  The  cause 
of  thi*  striking  phenomenon  may  perhaps  depend  upon  the  quantity 
of  fat  contained  in  the  granular  masses  (corps  granulcux).  The 
ooloatrum  contains  moreover  from  two  to  three  times  more  salts 
than  the  milk. 

The  colostrum  of  women  yield*,  according  to  Simon,  1 7*25  of 
■old  residue,  and  uromen'fl  milk  on  an  ererige  10-9J.  The 
colostrum  of  the  cow  gives  1 6*0 J,  and  the  milk  of  the  same  animal 
from  14  to  15$;  the  colostrum  of  the  ass  yields,  according  to 
Chcvallier  and  Henry.  I7'I6;;?  hut  asses*  milk  only  8'^.  'Hie 
colostrum  of  the  gnat,  according  to  the  same  analysis,  contains 
35-9J,  and  the  milk  13*2J. 

/;  i, mens  milk  is  m  general  of  a  more  bluish  white  ml  our  than 
that  of  the  cow  or  Othei  a&taal,  ud  If  likewise  sweeter  in  flavour. 
It  hn  a  Btronriff  alkaline  reaction,  and  turns  acid  less  readily  than 
itliei  Idndfl  or  milk.  Its  specific  gravity  varies  between  1*030 
and  1051,  and  it  contains  from  11  to  \i)\  of  solid  constituents, 
amongst  which  there  is  on  an  average  S'5fJ  of  casein,  and  from  4  to 
Dl  sugar  of  milk.  The  casein  in  women's  milk  is  less  readily 
and  completely  precipitated  by  acids  and  by  rennet,  according  to 
the  concurring  testimony  of  Simon  and  Clemm ;  the  coagulum  is 
also  in  general  somewhat  gelatinous  and  not  so  dense  and  solid  ax 
tiniT  of  rows'  mdk,  and  therefore  more  eas3j  digested  by  tlic  child** 
stomach.  Tlie  huturi  of  women's  milk  is  supposed  to  be  richer  in 
olein  than  that  of  cows'  mill.. 

Cows*  milk  ia  in  general  of  a  pure  or  somewhat  yellowish  u !  fee 
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colour.  Its  specific  gravity  varies,  according  to  Simon,  bcleera 
l*OI0  and  1*0.15,  and  according  to  Scherer.  between  1*026  sad 
1*099.  It  contain*  on  an  average  14 J  Of*  solid  constituents  (nuj- 
iri;-r  between  I'M)  ami  I'i.i.  i.  It  CTMtsJiaj  lOUfc  casein  tfcaa 
women's  milk  {see  vol.  i.,  p-  383)  and  somewhat  more  butter,  bet 
less  sugar  of  milk  and  for  more  salts,  although  this  incrwat 
principally  affect*  the  insoluble  salt*  belonging  to  tbc  casein, 
whose  augmentation  tley  nrr  KkewiM  increased. 

Mores1  milk  L»  while,  tolerably  thick,  with  a  ipeddc 
varying  from  1*034  to  1*045   (according  to  Clemm   it   is  1*020$). 
It  contain*  i&'i%  of  solid  residue,  a  small  proportion 
(l'7g),   but  a   large   amount   of   fat   (6»5j;,   and   a   considers 
quantity  of  augur  of  milk  (8"76t»)> 

Ancs*  milk,  which  is  of  a  white  colour  and  sweeter  than 
milk,  has  a  specific  gravity  which  fluctuates  between  t*02J 
1-0.15.     It   contains   from  9'15  to  S'tog   of  solid  constituents, 
which  fmiri  1*6  bo  1*9$  Is  casein,  from  121  to  1 2*9 J-  butter,  a 
from  6*8  to  C'2!>$  sugar  of  milk ;  it  is,  therefore,  far  poorer  is 
casein   i\u\   butter   than   cow?*1  milk,  but  richer  in  sugar  of 
This   milk  likewise  very   readily  becomes  acid,  and  easily 
into  vinous  fermentation. 

tfootf  milk  is  white,  of  a  faintly  sweetish  taste,  and  a  peca- 
liar  odour.  Its  specific  gravity  is  in  general  about  1*036.  It 
contains  from  13*2  to  14'Sfl  of  solid  constituents,  amongst  which 
from  4*02  to  6*03g  an-  casein,  from  S3*2  to  42'Sg  butter,  and  (rota 
4*0  to  5*3$  sugar  of  milk.  It  is  therefore  poorer  in  casein 
cows'  milk,  contains  nearly  the  same,  or  perhaps  a 
larger  quantity  of  fat,  and  much  more  sugar  of  milk. 
coagulated,  the  casein  forms  a  druse  mats. 

Sheep's  milk  is  thickish,  white,  and  of  an  agreeable  odour 
tnatc.  Its  specific  gravity  varies  between  1*035  and  lOtl. 
contains  14-3&JI  of  solid  constituents,  amongst  which  4*t>2| 
casein,  4-202  fatter,  5*0g  sugar  of  milk,  and  0-68-J  salts, 
appears  from  the  single  analysis  instituted  by  Chrvallier  and 
Ihnry  to  contain  somewhat  less  casein  and  butter,  and  more  sugar 
of  milk  than  cows'  milk. 

The  only  carnivorous  animal  whose  milk  has  l>ecn  analysed,  n 
^thc  btick,  and  her  milk,  according  to  the  investigations  of  Simon, 
Clem  in,  Dumas,  and  Bensrh,  is  somewhat  thick,  and  on  beating 
if  beeomes  muHi  thicker,  even  if  it  docs  not  perfectly  con$«Ulr- 
Whrn  ihe  animal  bas  been  kept  on  reatUbhl  food,  the  milk  a 
neutral,  or  Iias  a  faintly  alkaline  reaction.     Wlwn  animal  food  has 
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n  given,  the  milk  exhibit*  an  acid  reaction,  and  has  8  specific 
gravity  varying  from  1  O.U  to  1-0.36.  It  then  contains  from  Jf'46 
bo  N"46|  of  i  I  d  .  .■ustitucnts,  of  which  bom  8  tu  11$  are  casein, 
and  from  6*81  tu  btttU  r,  besides  a  small  quantity  of  suj^ar  of 

milk.  On  mixed  food  bitches'  millc  contains  more  butter  and  also 
mure  lUgai  «>f  milk.  Il  \\  a  singular  lirrnmxtanee,  that  on  evapo- 
rating tail  milk,  iU  bJ'^aT  is  fount]  lo  In-  rniiirrl-eri  iut«  grajie- 
•ugar  (giueo»c)»  and  tbfl  solid  residue  attracts  a  large  quantity  of 
oxygen  from  the  air  (Bensch).  Tlie  ash  sometimes  contains 
upwards  of  9*^  of  insoluble  tali* 

Although  there  can  he  no  doubt  that  the  nature  <(f  tht  food 
exerts  an  influence  on  the  composition  of  the  milk,  it  has  not 
been    shown    in    what  manner  this   affceta    the    individual     ooii- 

leutt.  From  the  experiment!  made  OH  hitches,  it  would 
*|ijK-ar  that  a  vegetable  diet  renders  the  milk  richer  in  butter  and 
au^ar;  while  the  solid  constituents  arc  augmented  when  a  aufli- 
cient  quantity  of  mixed  food  is  given.  FeligOt  found  the  milk 
of  an  ana  most  rich  in  casein  when  the  animal  had  been  f^d  on 
bect-root,  whilst  it  was  richest,  in  butter  when  the  fooil  had  con- 
sisted of  oats  and  lucerne.  Fat  food  increases  the  quantity  of  the 
butter.  Bousstngault  found  the  milk  of  a  cow  richer  in  casein 
when  the  animal  had  been  fed  on  potatoes,  than  when  other  food 
was  taken.  BflSMt  found  that  the  milk  of  cows  which  were  at 
grass  was  much  richer  in  fat,  than  when  the  animals  hud  stood  all 
night  in  their  stalls  without  food,  but  Play  fair  found  on  the  con- 
trary that  the  quantity  of  butter  in  the  milk  increased  during  the 
night  as  much  as  during  their  stall  -feeding,  but  that  the 
quantity  of  butter  in  the  milk  was  considcraWy  diminished  by 
the  motion  of  the  animals  in  the  fields — an  observation  which 
agrees  more  closely  than  llviset's  with  every -day  experience. 
Hay   that  hat   been   CXlt    and   collected    in  a  dn  r,   yields 

si  milk  which  is  richer  in  butter  than  hay  which  has  been  cut  in 
a  vet  season. 

It  follows  from  the  experiments  made  by  Simon  on  the  milk  of 
a  woman  who  was  suckling,  that  this  fluid  undergoes  gradual 
alterations  during  the  period  *»l  lactation.  For  while  the  quantity 
of  the  butter  remains  nearly  the  same,  the  casein  increase*  as  the 
I  becomes  more  fully  developed,  at  the  same  time  that  the 
sugar  of  milk  gradually  diminishes.  The  insoluble  »»lt»  arc 
increased  simultaneously  with  the  casein. 

The  alterations  experienced  by  the  milk  from  deleterious  sub- 
stances, mental  and   physical  affections,  and  diiea*49j  have   been 


•MA  MILK. 

no  imperfectly  im  .  that  we  can  scarcely  he  *aul   to  know 

anytbirnj   In  relation  to  this  subject,     ilerbcrger  found  that  IW 
milk  of  cows  having  the  murr  ■  r  in  potash,  and  had  a 

colostrum-like  appearance.     The  milk   broom    m-ire   water. 
almost  all  morbid  affection*  and  is  then  alio  especially  poof  in 
batter.     In  febrile  affections  it  U  frequently  very  Midi 

Almost  every  experimentalist  lias  adopted  hi*  own  plan  of 
analytiwj  the  miik,  but  0*  scarcely  any  DMtfcoda  before  HasJleVt 
can  lnv  claim  to  accuracy,  it  is  unnecessary  to  give  a  critical  notice 
uf  them,  and  wc  will  here  simply  draw  attention  to  the  difficulties 
which  appertain  to  the  quantitative  analyst*  of  milk,  more  than  to 
that  of  many  other  animal  fluid*.  Tbese  dirricultsr*  extend,  ba*- 
evcr,  to  nearly  all  of  its  individual  constituents,  and  i  end 

upon  tin-  fiiUowiiii.'  conditions; — While  undergoing  the  process  «f 
evaporation,  the  milk  become*  COVCffOd  bj  Uw  W«ll  known  casem- 
membrane,  which  during  rapid  evaporation  is  often  broken  by 
vesicle*  of  steam,  by  which  a  portion  of  the  fluid  may  spirt  oat 
and  be  lost.  It  is  extremely  difficult  to  dry  the  milk  rumpietcif 
after  it  ha?  once  undergone  evaporation,  and  indeed  almost 
impossible  unless  a  very  small  quantitv  "I  tl  i%  11  aid  has  been 
employed  for  the  detenninntion  of  the  solid  residue:  for  tl»*  diy 
casein,  when  penetrated  by  fat,  form*  a  crust  which  is  impcrrrwssbk 
to  water,  and  even  to  vapour.  The  casein  is  not  perfectly  throws 
down  from  the  solution  by  means  of  acetic  acid  (nee  vol.  I ,  p.  38J), 
since  some  portion  may  he  extracted  by  alcohol  as  veil  as  by 
water.  When  SCetSc  add  is  employed,  the  arid  enters  into  coaa- 
lilnatinna  with  alkalies,  and  augments  the  alcoholic  extract  in  * 
manner  which  it  is  not  easy  to  control,  or  oven  to  estimate.  The 
fat  cannot  be  perfectly  extracted  from  the  simple  residue  of  tfcs 
milk,  howwer  lorn;  the  latter  may  have  been  submitted  to  iW 
iiiiinii  i  if  ether.  On  evaporating  sour  milk,  the  sugar  is  "in  part 
converted  into  jrrape- sugar,  or  into  an  uncrywUlrusahlc  ayrwp- 
like  lOgST.  When  milk  la  exposed  to  a  warm  temperature,  the 
so-called  ntnctfva  matters  are  formed  In  ronsiderable  qt 
tity.  Ii  is  mora  difficult  to  incinerate  the  residue  of  the  milk 
that  of  many  utiicr  fluids.  We  are  not  yet  able  to  make  eTen  t 
approximate  determination  of  the   investing,   membranes  cf  lot 

milk  glob 

Duma*  and  Scherer  suggest,  as  a  method  for  determining  tbe 
niacin  with  ever)  pcuiblfl  accuracy,  that  the  milk,  after  it  lias  bees 
evaporated  in  a  water- hath    or  in  a  vacuum  with   m  add 

till  it  is  nearly  dry,  sbould  be  treated  with  a  little  acetic  acid,  an-i 
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ether,  alcohol  unci  water.     In  my  opiniori 
Haidlen'i   ui  .!.  L,  p.  383 1  is  in  many  respect*  pre- 

ferable to  thia,  for  the  treatment  of  milk  with  de  M  of 

sulphate  of  limp  present*  great  advantage*  for  evaporating  and 
drying  the  fluid,  mid  for  determining  the  quantity  of  fat,  unle; 

dently  <>i  the  BtroamtaiiM  that  the  o  insoluble  bi  all 

n-vtrua.  Milk  which  baa  been  treated  with  obloeida  Of  CtlON  B; 
a  solution  of  lulphtte  ol  Hate,  or,  ftOOOrdlflfl  to  IfaidleVa  method, 
with  dried  gypsunij  rnaj  eaaUy  be  evaporated  a  '-l  ne  icing 

any  los%  l>\  the  formation  of  vesidea  of  rspoui  j  a  bile  at  the  same 
time  the  residue  readily  admit.*,  of  being  very  parfrectlj  driad|  and 
ily  pulverised.  Ether  readily  and  completely  extract*  kbaj 
fat,  hut  alcohol  does  not  remove  any  casein,  either  by  booting  or 
after  the  fluid  has  cooled.  A  different  method  must,  however,  be 
adopted  for  the  determination  of  the  solid  residue,  the  salt*,  and 

f!>r  .  Rtraet.      The  best  mode  uf  pmeced  n  .  vnporate 

from  I  to  .^  grammes  of  milk  in  i  flat  platSnan  bum,  either  in  a 

.1  01  i  i  B  II  n.i-bath,  and  then  to  dry  it  in  an  air-bath 
at  f  120°,  or  in  a  vacuum  with  theaidof  a  small  sand-but  h  heated 
to  120°.  The  ash  it  heel  determined  when  i  1 1  .i'  '.ui  i if  well-dried 
residua  U  burnt  in  a  platinum  crucible  with  The  00H»6ntfloo  of 

OXygen*      Seherer's    method  is  the  only  one  by  which  the  a<|in'oi,n 

extract  can  be  determined  with  any  degree  of  acoonoT. 

(Vf  would  refer  to  the  observation*  already  made  (at  p.  207  of 
vol.  i.),  for  the  method  of  obtaining  a  quantitative  determination 

i ..!  Blilk-stij.ti   ;    x  i  i  m  p  I  %    remarking   lie  r    tlnil    arid  milk   must   be. 

neutralised  before  tU  evaporation,  in  order  to  obtain  the  milk- 
sugar  in  a  crystallised  Mute. 

DtanMU*  observes  that  the  milk-globules  remain  upon  the 
filter  when  the  milk  I  u  been  treated  with  a  rot  ■  entrated  rotation 
of  chloride  of  sodium.      I   have   not   Ik-mi   perfectly  auoceesfol   in 

tab  experiment,  cm'u  when  1  have  used  freshly  drawn  milk. 

Attempts  have  been  tn.'nle  t  >  invent   instrument*  and   mol 
for   i  drag    With    prompt  new    the  soilness   of   the   milk,  in 

order  to  detect  tome  of  the   numerous  modes  of  adulterating  cows' 
milk  usunlU' practised  in  large  towns.     'II  <  mircT.s,  which 

are  termed  tjalartwcapp*  and  yn/ar/omcJerji,  are  denned  to  furnish 
an  average  determination  of  the  quantity  of  Ibt  contained  in  the 
milk,  akioc  the  goodness  of  this  fluid  fur  ordinary  purposes  is 
estimated  according  to  the  amount  of  fat  whil  h  it  cuiiiaina.  The 
beat  known  of  these  iiit.tmmciit%  is  the  gnlactosoope  invented 
•  Arab,  geav  do  MM.    v«i.  aaaet.  iwr.,  |>.  too. 
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by  Donne,*  which  consists  of  two  tube*   that    may  be  |>ushcd 
into  ont  another  by  DMMIU  uf  a  fine   KIW,  each  tube  being  dated 
at  tlic  opposite  cstremit-.es  by  a  pUnc  of  glass.  The  dctcnuiuauoa 
i»h  by  aaoertaminf  the  Ihklrncan  d  tum.ihroaga 

whirh  the  li^ht  of  a  taper  may  l>e  detect'  f  the 

milk  tiring  usually  regarded  as  a  teat  of  the 

tuiiicd  in  it.    AfWflMtric  determinations,  such  M  Jo  H  lilier 

and  Henry, as  «cll  as  Uiu  nve  proposed  i  ■  tcrniiaa- 

tion  of  the  density,,  and  conwouent'.y  of  the  goodness,  of  the  n 
frequently  fail  in  their  object)  while  Simon**  suggestion  of  employ- 
ing a  solution  .jf  Uiiuir  acid,  of  known  strcn  <-*ipitates 
butter  and   casein  from  the   milk.  |                D— y  CMC! 
deceptions.     Moreover,  Lain  pent  rrc'&t   method  of  comparing  U*e 
density  of  fresh  milk  with  that  uf  milk  which  has   been  altered 

thfOUgh  pafMTa  docs  mil  meet  all  tbfl  Rquln  KOtl  <if  tlic  ca**. 

Wc  arc  still  very  deficient   in   accurate  (klj  ma  of  die 

quantity  <{f  thit  seere.  I,  but  it   must  ncocaoanlv   1 

in  accordance  with  the  various  rein  mle 

wliilr  SQckling.     In  women,  tfac  hudilv 

I  ii    food]    sternal   relations*  tempcraaKnt,  &r...  only 

inrluencc  the   quantity  as  well  as   the  composition   of  the   I 

quantity  of  the  a  -  depends 

sumption,  for  in  the  curly  period  «»f  lactation,  lc*»  milk  is  drawn 
hom   the   brasto   tbl  |Uently,  when  I  "     infant   requires  a 

or  amount  of  nutriment-  Lampfticm  determined,  by  means 
of  the  apparatus  described  in  p.  '.i'.ill.  the  qu  tntit)  I  t  Ifi  ik  secreted 
in  definite   tunes;   l>y  ■  large   number  of  women,  and  as  a 

mean  fur  CBflfa  brtasl     between    SO  and   fill  grammes   in  the   runts* 
of  two  hours       If  we  were  tu   assume  that  the   SCCrcl  iitlk 

proceeds   at   uu    equal    rule  dunnjr   the    twi  ;rs,   then 

(taking  S3  grammes  us  the  mean)  a  woman  might  discharge  - 
grammes  of  mii k  in  twenty-fow houn  bom  both  breasts;  accord- 
in-  bo  ttm  now,  and  aaTOniinsj  the  mean  weight  of  the  female  body  ■ 
to  to  60  kilogrammes*  then  would  be  secrete* I  nty-fettf 

hours  during  the  period  of  lactation  g£  gfUMn  -  of  milk  for  every 

KMio  ptmmon  of  weight- 

\\V  mi. iy  calculate  unii  tnienihli  racy  tee quantil 

secreted  by  milch  rows:  according  to  tl  <xi\~ 

turists,   which    coincide    pretty    closely    with    t*c    results    «l 
Bou5singault  obtained  in  his  experiments  oil |  ihtfrrtAi 

•  Compt.  mill.   T.  I  J,  p.  68S— 401. 
t  Op, 
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kind*  of  food,  ;i  cow  yields  on  an  average  5$  litres,  or  about  6 
kilogrammes  of  milk  in  twenty-four  hours;  *incc  on  an  average  a 
cow  weight  5W)  kilogrammes,  there  ore  thus  ]0'-l  grammes  of 
milk  secreted  for  each  1000  grammes  weight  of  the  animal. 

With  regard  to  tin-  origin  <it"  (lie    milk  Hid    of  its  constituents, 

we  must  refer  to  our  observations  in  the  third  volume  on  accretion 
in  general.  We  need  here  only  especially  remark,  that  wc  cannot 
assume,  as  Chcvreul  and  other  chemists  arid  even  ourselves 
formrrly  did,  that  the  constituent*  of  the  milk  evtst  pre-fnrmrd  in 
the   blood.      If   we   only  adhere  to  the  chemical  view  *  if  the  CAMS, 

this  much  at  ail  events  seems  established,  that  the  presence  of  the 
leading  constituents  of  the  milk  U.\*  not  vet  b  •  D  recognised  in  the 
blood:  we  have  already  sufficiently  shown,  in  p.  :\H\  of  the  first 
volume,  that  all  those  reactions  and  phenomena  from  which  it  baa 
been  inferred  that  casein  exists  in  the  blood,  cither  afford  no 
certain  proof  that  this  i«  the  case,  or  arc  altopelher  founded  on 
error.  The  same  is  the  ca*e  with  the  milk-sugar,  which  has  never 
been  recognisi-d  vritfa  certainty  In  the  blood;  the  *ugar  of  the 
blood,  which  wc  have  especially  found  in  the  contents  of  the 
hepatic  veins,  and  which  C.  Schmidt  has  detected  in  the  whole 
mass  of  the  blood,  is  fermentable ;  the  sugar  discovered  by  Seherer 
in  the  musrular  juice,  the  inosifc,  is  rertainlv  not  cjipahle  t-.i 
undergoing  fermentation,  bur  in  its  oiiin  phyaical  and  chemical 
properties  it  differs  essentially  from  milk-Mi^m  ;  hence  ve  may 
regard  it  as  in  the  highest  degree  probable  that  no  milk-sugar 
exists  pre-foruied  in  thfl  bloodj  6160  if  we  do  not  deny  that  its 
augmentation  OT  diminution  in  the  milk  is  very  dejarndeut  on  [lie 
nature  of  the  food.  If  these  facts  favour  the  view  that  the  ngV 
is  formed  in  the  mammary  glands,  the  pr<  DCS  of  cert.iio 

constituents  of  the  butter  in  the  blood  is  hy  no  menns  opposed  to 
it:  fur  if  we  assume  thai  the  capillaries  of  the  BWDOMrj  gland 
allow  of  the  passage  of  the  fats  in  I  dilTcrcnt  proportion  from  I 
in  which  they  arc  contained  piv-fonncd  in  the  blood,  a*  is  quite 
possible  from  the  phenomena  which  have  been  observed  in 
transudation,  it  is  obvious  that  these  capillaries  are  jmiI< 
impermeable  to  the  cholcsterin,  which  is  so  abundant  in  the 
•d,  and  transudes  so  readily;  for  no  eholesteriu  ih  found  in  the 
milk.  On  the  other  hand,  it  is  very  questionable  whether  true 
botftin   is   Contained   in   normal   blond.      Mutei  Is  do 

not  pass  into  the  milk  in  consequence  of  simple  transudation;  for 
on  comparing  the  salts  of  transudations  with  those  of  the  milk,  we 
bnd   that  the  ehlondcs  do  not  preponderate  to  nearly  the   10 
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extent  in  the  latter  as  in  the  former,  but  that  the  pocaatlmn- 
compounds  and  phoHphate*  are  prevent-  in  the  milk  in  BTBfl  larger 
quantities  ili:m  in  the  bfood-COIpaecJc  rejMinderance  of  lac 

insoluble  phosphate*  in  thfi  uiiik-aah  has  been  already  specially 
noticed.  But  if  wc  OOmpUTO  the-  soluble  salt*  of  the  niilk-aan  with 
those  of  the  intercellular  fluid  and  of  the  blood-corpuaclee  m  for 
instance  in  the  cuw),  it  106011  to  follow  ;is  an  ftlcUMf  necemrjr 
COmeqnencc  that  the  blood-corpuscles  take  part  in  the  forrnatJOt 
of  the  milk,  at  all  crcnU  in  so  far  as  the  salts  arc  concerned. 

A*  when  we  treat,  in  the  third  volume,  of  the  proccaa  ol  accre- 
tion, we  shall  fully  enter  into  the  histological  and  physiological 
grounds  which  favour  tin*  view  dun*  there  uirurs  a  preliminary 
remodelling  of  the  substances  to  be  conveyed  by  the  blood  to 
the  glands  for  secretion,  «o  will  here  refer  to  that  rh»| 
which,  after  reviewing  all  the  chemical  results  which  have  been 

described    in    the    tt rj    of   ihr   juieea,   the    principle    I*    luBy 

t-\t;ilitishml.  thaL  the  main  COsYBtttSeatfl  of  all  true  secretions,  like 
tliose  of  tlie  liver  ami  the  mammary  gland,  are  first  formed  wrtiiia 
the  glandular  organs  thcnucUes. 

The  physiological  importance  of  the  milk  i<  so  obrkxw,  that  it 
would  he  altogether  luperfluoaa  to  enter  fell]  object: 

but  an  accurate  investigation  of  the  influence*  which  the  indiskkal 
constituents  of  thin  secretion,  which  SnU  .  )>i\  provided  a* 

the  type  of  uonnal  food,  exert  on  the  infant,  U  of  such  gnat 
physiological  Importance,  that  one  of  the  fundamental  lawa  of 
physiological  chemistry,  the  very  turning  point  of  lite  metavtor- 
phone*  of  the  animal  tissues  generally,  a  based  upon  it.  For  tkk 
I  we  shall  enter  into  a  full  consideration  of  this  subject  wliea 
wc  treat  of  the  theory  of  nutrition,  and  shall,  therefore,  postpone 
all  our  remarks  upon  it  for  the  prev 


Seminal  Fn:iD. 

The   seminal   fluid,   which    U   secreted   hy   the  teMirie*,  and  is 
usually  nuxod  with  the  prostatic  fluid,  II  mmiI,  tenacious,  opulrs* 
cent,   eolourlcas   (only  bocomiDg  -cilowon   drying},  of  a   peculiar 
"dour,  oonaidcmblv  heavier  than  water,  and  of  nn  alkaline  r. 
uh.-ii  freshly  disehargrd  it  is  gelatinous,  hot  after  some   time 
assumes  a  thin   fluid   consistence;   a  tDQCMl  Mdimeot   is 
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when  it  is  mi  end  with  water;  thr  mlltUW  is  not  rendered  appre- 
ciably more  turbid  by  boiliogi  bat  ilcohol  induces  perfect  coagula- 
tion. 

In  animals,  (faring  the  period  of  heat,  the  seminal  tfuid  may  be 
collected  In  cofnptrttrTcij  large  tptnthtce  from  the  mi  deferent  ia 
and  the  ratalla  seininales;  the  latter,  however,  secrete  an  hide- 
pendent  fluid,  and  hence  wo  often  find  no  true  seminal  fluid  in 
them. 

This  fluid  contains  the  mrwt  remarkable  morphological  elements 
vfaicb  we  ii i«  *  t  «ii  !i  La  ft»  bduob]  ofgantanj  the  n  nsJnaJ  asifnaflafti 
or  *pt:riiutl>izfia.  These  clement*  which,  according  to  the  unani- 
mous evidence  of  physiologists,  occur  in  the  fruitful  seed  of  all 
animals,  have  in  most  enses  tolerably  similar  although  distingiiish- 
ahir  forms;  there  is  a  round,  oval,  or  pyriform  head,  to  which  ii 
attached  ■  long  filament  gradually  coming  to  a  point.  With 
regard  to  the  dimensions  of  these  singular  formations,  the  head  in 
man  varies  in  hreudth  from  OOOU7"  to  0*0013",  and  in  length  from 
0<0019  tO  D-002A  j  wbili-  the  filament  or  tftfl  baa  a  len»th  varying 
from  0-QOIsV"  to  0-0020'".  The  greatest,  peculiarity  in  connection 
with  these  structures  is  their  apparently  spontaneous  motion,  which 
for  a  lon^  l>me  kd  to  the  belief  that  they  were  infusoria}  the 
continuous  motion  appears  to  be  produced  by  the  bending  and 
rapid  stretching  of  the  tail  fioui  one  side  to  the  other,  no  tlmL  the 
molecule  moves  in  a  z'lgiay  direction,  following  the  course  of  its 
head.  This  power  of  motion  is  often  retained  for  a  long  time  if 
the  semen  be  protected  from  evajwrstion,  or  when  it  is  placed  in 
tepid  serum,  uriiie,  saliva,  or  mueus;  if  the  seminal  fluid  Ixr  mixed 
with  double  its  quantity  of  water,  the  filaments  lose  their  power  of 
motion,  end  become  more  or  lest*  rolled  up  (Hcnle,*  1C  Wagnert). 
The  motion  is  destroyed  by  decomposition  of  the  semen,  by  spirits 
of  wine,  a  solution  of  opium,  and  strychnine;  tin*  tail  then  gene- 
rally remains  extended.  The  spermatozoa  are  not  readily  destroyed 
by  putrefaction ;  they  are  dissolved  by  concentrated  but  not  by 
dilute  solutions  of  the  alkaline  carbonates;  the  latter  solutions,  on 
tlie  other  hand,  often  render  them  more  distinct  under  the  micro- 
scope, by  dissolving  the  cuagula  or  mucus  occurring  between  them. 
When  carefully  exposed  to  a  great  heat,  they  leave,  according  tu 
Valentin,  an  ash,  which  retains  their  precise  form. 

There   are  likewise  other   morphological  elements  Iwsides  the 
Sperriiiitii/oa  whiob  OCCVT  in    the    sen  mi  i .   in    addition   tu   scattered 
*  AHg.  Anatom.  s.  tiw-v 

t  Ulih.  4.  qm.  IMij*  3to  Atiti.  iei5,  s.  40. 
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■  i.i  Radci  Mid  mucus- ruqmn-lcs,  R.  Wagner  also  fowl 
finely  granular,  pate,  sharply  outlined  molecules,  the  si'mintl 
prxu  iohraryin  m.  hOOIIT  to  OOI  ■ ;  there  are  slso 

minute  bt*fflrano1cs  iii  <l  11  nlecular  matter 

Tin-  iiitcmlittfur  fluid  of  tlic  ^uicii,  whicii  derives  it  origin  lew 
from  the  testes  than  from  Coopcr'a  gland*,  the  seminal  re* 
and  the  prostate  gland,  gaietinbei  after  iu  discharge;  HenW 
regards  the  gelatinizing  substance  **  fibrinj  while  Borzrhus  com* 
pjiri'x  ir  uiih  iiuirtis,  although  he  dor*  Dot  regard  the  tiro  as 
1.  This  substance  has  been  named  xprrtuafim ;  it  is,  Ikjw* 
aTCT,  probably  nothing  more  than  basic  albuminate  of  soda,  vita 
which  it  QoiaCftdM  in  most  points:  the  fluid  doe*  nut  Itcoaaa 
turbid  OTI  boiling;  after  evaporation,  this  albumlnou  -ichstaucc 
bftOOmCfl  insoluble  in  water  j  a  dilute  alkaline  solution  redW 
the  matter  precipitated  by  the  water,  which  is  again  thrown  down 
on  the  further  addition  of  concentrated  notations  of  the  canst* 
alka'ies  or  their  carbonates  ;  the  solid  residue  of  the  fluid  is  oar? 
ptrtlj  soluble  in  water,  and  purlly  alfQ  in  alcohol  ;  on  the  addition 
of  acetic  acid  to  the  watery  solution,  a  flocculcnt  predpit. 4 
throvrn  down,  which  rcdissolrcs  in  an  excess  of  the  acid,  and  ta 
precipitablc  from  thi*  solution  by  ferrocynnide  of  potassium;  tlus 
precipitate  is  soluble  in  concentrated  nitric  acid.  Although  all 
these  j  m  i"-:!ic,  (xnnridc  with  those  of  albuminate  uf  soda  (me 
vol.  1.,  p.  ;U2),  wc  must  not  hence  conclude  tliot  tins  substance  is 
simply  albuminate  of  soda,  but  we  arc  even  lets  justified  in 
assuming  the  presence  of  a  special  substance,  spcrtiiatin,  or  ereo  ol 
ordinary  fihiin. 

Both  the  water-extract  and  the  alcohol -ex  tract  of  the  seminal 
fluid  doubtless  coni:.' n  iiVmiiiiiiAie  of  sodn,  as  far  as  we  can  coo- 
elude  from  the  investigations  of  Vauquelin;  hut  wc  cannot  decide 
whether  in  addition  to  this  there  are  special  extractive  matters,  asm 
the  other  animal  juices,  since  thr  quantity  id  seminal  fluid  thai 
can  be  collected  is  always  too  small  for  such  investigations. 

The  salu  of  the  serum  may  be  easily  recognised  in  the  semi  ail 
fluid;  we  H\h\  however,  that  the  latter  contains  phosphate  of  lira*, 
;ind  cHpcciallj  phoaphata  of  niagneaSa,  m  preponderating  quantity! 
wc  can  readily  eomiuce  ourselves  of  the  presence  and  cjiuntity  af 
the  infignesian  salt  by  placing  semen  between  two  glass  slip*  which 
ore  united  by  varnish  (in  the  came  manner  as  mieroscupic  obj 
are  put  up),  and  allowing  it  to  decompose;  we  then  observe  the 
separation  of  innnOMnbk  oryatall  of  phosphate  of  ammonia  and 
magnesia  amongst  the   uninjured   spcruulosoa;  many  bare  ibl- 
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A  VmoqueEn  \m  assuming  that  these  crystals  are  phosphate  of 
of  lime,  but  this  in  odtmkisI)  impossible--,  became  the  latter  doe* 
not  oryatallaM  from  organic  eolation*  (and  these  eryetala  present  no 

ItaCriilil:  lire  10  Bpetftft  either  m  |Im  ir  form  Off  td  i:ic  tOOda  of  thafa 
fnrni-ttiniil.  But  independently  of  this  we  may  readily  COATfOOfl 
Oarselv^jmthby  luicruM.upxo-crystalloiuelnc  and  bymieroacopicu- 
chcmic&l  analysis*  that  these  are  crystals  of  the  ordinary  triple 
phosphate. 

Vauquclin*  bund  6 :;  of  organic  natter  ig  of  earthy  phosphates 
and  I  g  of  wniii,  mihI  hence  altogether  10J  of. solid  ( onattl  unit*,  in 
tlu  Mii.cn- 

With  regard  to  the  analyn$  of  the  semen,  we  have  merely  to 
fnl Ion:  the  rules  lnid  down  for  the  Investigation  of  the  animal  fluid* 
generally;  lit  the  quantitative  analyaia  wr  should,  howescr.  hear 
in  mind,  that  by  miring  the  fresh  object  with  a  very  dilute  solu- 
0  of  ammonia,  tlie  separation  of  the  orpine  mutter*  from  the 
actual  fluid  of  the  semen  may  be  prevented,  and  hence  probably  a 
quantitative  determination  of  the  sprrmatoaoa  and  other  murpho- 
logical  clement*  of  this  accretion  may  be  accomplished  by  filtra- 
tion. In  order  to  exumine  with  accuracy  the  extractive  matters 
of  the  semen,  we  should  first  dilute  the  fresh  fluid  witii  a  little 
water,  and  neutralize  with  dilute  acetic  acid,  and  then  filter,  before 
commencing  to  evaporate:,  or  tn  Bttact  the  reaidnfl  With  water  and 
alcohol. 

In  a  medico-legal  point  of  view  the  examination  of  the 
semiiiitl  Bold  is  of  great  importance.  Much  attention  lias  recently 
been  paid  (by  Remsk.t  Bayard,;  ami  (\  Schmidt^)  to  the  ehamo* 
tern  which  distinguish  k*  initial  fluid  on  clothes,  linen,  &c.,  from  other 
i  ftoiols,  and  suable  us  to  detect  thi*  accretion  with  certainty. 
Tl>e  form  of  the  sperrnatoaoa  is  so  characteristic,  and  so  different 
from  all  other  animal  or  vegetable  forma,  that  on  a  microscopic 
auoainatkni  tb*y  nimmi  be  miat.ikcu  for  any  other  structure. 
Hie  diagnosis  of  semen  d  animal  fluids,  a*  for  instance  the  urine, 
is  extremely  facilitated  by  the  comparatively  indestructible  cha- 
ractcrot'tin  uumaiealea.  It  is  further  worthy  of  notice  that  I  have 
always  found  that  urine  mntaining  semen  very  readily  becomes 
slknlitH',  and  that  even  w  Iwn  few  animalcules  arc  found,  it  thruws 
down  a  mucous  sediment  of  peculiar,  6ncly  laminated,  and  very 
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transparent  flake*.  Hence  the  diagnosis  of  semen,  is  ft) 
every  Instance  In  which  the  object  can  he  at  once  examined  miero- 
BCOpScaEjr;  in  that  case  no  chemical  experiment*  are  required,  whira 
unfortunately  would  fail  in  giving  decisive  rtMilta.  It  U  AM* 
difficult  matter  to  prepare  fur  microscopic  examination  semen  thai 
has  beta  dried  on  linen  or  other  texture*.  Wit  omit  any  tnentioa 
nf  tin-  method  adopted  bj  Bayard  Ecu  tins  <  bjeeft,  *ince  it  i*  tao 
circumstantial,  requires  a  tolerably  akilful  analyst,  and  has  other 
drawbacks  ;  wtd  wc  shall  only  give  the  wrv  Onnple  nutliod 

D  ad  bj  SdhnoML  Btl  firvt  (tiracUon  is  that  we  should 
on  which  aide  of  the  texture  tin-  spot*  arr  situated,  for 
only  that  wc  should  find  seminal  animalcules  ;  wc  ran  detect  thai 
side  by  ita  glistening  Mrtaee  when  Ihe  luht  falls  upon  it,  while  the 
opposed  surface  appears  dull  ami  ha*  a  rough  feeling.  We  •  ■., 
gather  together  the  porUoa  of  linen  on  which  the  k'nten  U  foaad, 
and  suspend  il  in  a  Wiitcli-^Uss  half  full  of  waler  ;  after  four  liuwn 
Ifl  Mm  the  Raid  hu\  Big  prcsuiu&lv  added  a  few  drops  of  ammonia, 
ulnli.  tin:  portion  OH  which  the  Spot*  arc  situated  still  mason 
immersed;  we  then  gently  rub  the  surface,  and  afterwards  examine 
uith  tin-  iiiirt.i-M-i.jM-  tin-  fluid  contained  in  the  watrh-glaxa. 

According  t«t  Schmidt,  seminal  spot  from  all  uihers,  at 

for  m.-.tai  ri-.  thoae  of  the  lochia!  discharge,  vaginal  mucus  (vhe* 
tlu-r  syplniitic  or  nou-iyphilitie j,  pus,  gonorrhoea!  matter,  naaal 
and  bronchia]  nnieoai  albumen,  gum,  fat,  glue,  or  starch,  in  tail 
respect,  that  the  smunal  *|*  pale  >rllww  cofcaer 

when  kept  ncni  to  the  fire  for  one  or  t«o  hours,  while  the  form  of  tb« 
animalcules  is  not  at  (til  changed.  Other  substances  when  treated 
in  ttitb  mui  n  it  her  coloured  preen  (na  for  instance,  vaginal 

mucus)  or  arc  not  changed  in  colour;  sjnits  caused  hy  animal 
rabetmeea  may  be  easily  i  ii  her  hy  thru   i  .  iplmlogical 

i  -lenient*,  or  by  tiic  nlbumcn  which  can  he  detected  after  they  art 
mohtened.  No  one  could  miitake  spots  of  mere  fat,  gum,  or 
starch,  for  marls  t,i  ti  .    ,n      ;«1  lUud. 

The  origin  uf  the  semen  and  ita  /. At/sirjlrjj/icat inpurtanct  belong 
solely  to  histology  and  physiology;  and  wc  should  be  encroaching 
too  much  on  these  department*  if  we  were  to  enter  more  ch»err 
into  these  obscure  subjects,  on  uhieh  chctmstr*  has  as  yet  thrown 
DO  li^hl.  and  which  it  will  probably  never  be  able  altogether  ta 
elucidate. 


THE  FLUIDS  OP  THE  EGG, 


w 


Tiitt   Fluids   or   rue  Eoo. 

While  investigations  in  reference  to  the  egg  and  its  morpho- 
■  1 1  dements,  Six  di  reloptntnt,  and  metamorphosis,  bam  led  to 

the  most  brilliant  discoveries  in  physiology,  thai  OOEDpOtitlon  iintl 
character  of  tin-  Animal  egg  mid  iU  constituents  hare  met  with 
little  attention  from  the  chemist.,  and  perhaps  not  without  reason, 
for  oilier  field*  of  inquiry, ali lev  more  accessible  and  more  evi sa iva\ 
promised  to  yield  a  far  richer  linrvivti  ih.i  i  i-<>uhl  lir  miJinpated 
from  the  investigation  of  this  subject.  An  inquiry  into  the  Con- 
stituent* of  the  e^i;  is  still  deficient  in  those  preliminary  investiga- 
tions, which  are  neoessarv  for  thfl  cultivation  of  the  subject  in  such 
a  maiiner  as  tu  correspond  to  the  general  advance  uf  science  and 
present  stage  of  histological  discovery.  Thus,  for  instance, 
although  our  knowledge  of  the  fata  is  undoubtedly  much  advanced, 
and  has  attained  a  certain  decisive  stage,  we  are  still  wholly  ignorant 
of  many  of  the  animal  fats  and  of  their  relations  tu  tfafl  lipoids. 
Our  physiological  enquiries  have,  however,  shown  uh  that  the  fats 
participate  largely  in  promoting  the  growth  and  metamorphosis  uf 
the-  egg.  Considerable  obscurity  still  attaches  to  the  chemical 
Invtttigatfon  of  the  various  mutters  containing  phosphorus,  which 

ir,  aa  it  would  appear,  with  the  same  constancy  in  the  egg  as 
in  the  brain  and  spinal  cord. 

Wt  bSTS  already  frequently  spoken  of  the  deficiency  of  our 
knowledge  of  the  protein-bodies.  Inquirers  have  scarcely  ventured 
till  the  must  recent  Limes  to  lia/aul  a  conjecture  as  to  the  presence 
of  other  non-nitrogenous  matters*  aa  for  instance,  sugar,  in  addition 
to  the  fats  in  the  tluide  of  the  egg. 

Under  the  term  u  fluids  of  the  egg  "  we  also  usually  include 
those  fluid*  which  are  coeval  with  the  development  of  the  embryo, 
but  which  wc  shall  not  take  into  consideration  in  the  present 
place,  since  wc  treat  of  the  liquor  amnii  under  "Transudations," 
of  the  liquor  allantoidix  under  "  Urine,"  of  the  vernix  caseosa 
under  "Cutaneous  Secretion,"  and  of  the  gelatin  of  Wharton* 
uiiilei  -'  Mucus." 

As  the  eggs  of  most  animals  are  cither  very  small  or  cannot 

•  [Tin-  pints  of  WuarUm  is  the  Limpid  fluid  with  which  th*  cvUuUr  limuo, 
Uiut  uuittv  tbr  vuwts  of  (Jm  uuibiliuil  void  wiUi  llio  ajuuiolicj  iimstniout,  U 
impivgniili'd.— «.  it.  n.J 
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rcadily  he  obtained  in  any  considerable  tiumhcrs,  those  of  tW 
hfin  and  of  the  carp  are  almost  the  only  ohm  which  have  hitherto 
been  examined.  Since,  according  to  Goblcy**  investigations*  tae 
constituent*  oi   tbfl  tgg$  of  both  classes  of  animals  am  siroort 

perfectly  nl- rottoal)  W9  may  assume  that  an    inference  ma?  with 

•  justice   he  drawn  nx  to   thr  composition  of  the  fgga  of  tU 
other  animals  Imm  that  of  thr  hen's  egg. 

It  is  will  known  that  the  c^p  of  most  animals  do  not  contain 
the  M*me  albuminous  investment  at  bird'l  ciy;*,  but  simply  a  Md 
corresponding  to  the  yolk,  and  enclosed  by  a  mrmhrane.    We 

will,  therefore,  lxy.iii  by  Considering  the  Yolk,  the  COnatJbJtian  of 
which  we  only  know  from  our  experiments  on  that  of  the  hea's 
Cg£»  Tfca  yolk  of  the  hen's  crc  consists  of  n  very  vtscid,  tliKk, 
scarcely  translucent  fluid,  which  is  cither  of  a  yellowish  red  or  of  a 
sulphur-yellow  colour,  devoid  of  odour,  and  of  a  faint  hut  peculiar 
taste.  WhflD  mixed  with  water  it  forms  a  white,  emulsive  dotd, 
imparts  a  blue  colour  to  reddened  litmus  paper,  and  solidities  oo 
boiling  into  ft  very  frinblc  mnsR.  It  coagulates  in  cold  alcohol,  and 
yields  when  shaken  with  ether  n  reddish  or  amber-coloured  fat, 
whilst  a  viscid  white  mm  separates* 

On  examining  the  yolk  under  the  microscope,  we  find  that  it 
consists  of  a  semi-fluid  mass  composed  of  very  fine  gnmultt  (wheat 
diameters  are  too  small  to  admit  of  being  measured),  asnoagit 
whirl  thara  awitn v/ariooa.]  sited  ^o/s-^ornw^e/esand  fat-fttAmk*. 
The  latter  are  distinguished  by  a  less  intense  yellow  colour,  and  by 
being  covered  with  ft  layer  of  fine  granules,  whilst  tha  yofc* 
corpuscles  Are  NftiUUttdtdbyf  memhrnne,  which  is,  a*  it  were,  strewn 
with  granules.  When  tba  yolk  is  acted  upon  under  thr  microscope 
by  brdrochloratc  of  ammonia,  or  other  neutral  alkaline  salts,  tU 
granules  almost  wholly  disappear,  leaving  only  shining  and  sharply 
defined  fat  globule*,  together  with  the  somewhat  distorted,  oval, 
fualtoin^OT  cucumber-like  yolk-cells,  The  latter  also  exhibit  i 
ui\  f,i;nik  L'ranular  imcstiiig  membrane.  A  similar  distortion  of 
the  yolk-cells  may  he  produced  by  dilute  acetic  m  id,  hut  this  doat 
not  dissolve  the  suspended  matter.  But  if  the  yolk  be  acted  upoa 
by  concentrated  noetic  acid  or  a  dilute  solution  of  potash,  tU 
membranes  of  the  yolk-globules  likewise  disappear,  whilst  a  vrrr 
finely  granular  substance  alone  remains  visible,  together  wvu\ 
ycllow-colourcd  fat.  The  yolk-globules  behave,  therefore,  pre- 
cisely the  same  as  the  milk-globules  (see  vol.  L,  p,  38-t),  tlie  only 

•  Coii.pt.  r«iJ,  T.  tl,  [>.  7«1 — H»;  Jmini.  do  I  lunri,  rl  iW  CWm#  )■» 
Wr„  T.  II,  p.  400—417,  U  T.  19.  ^  513;  Jouro.  do  Cairn.  M44.  T.  «,  Sf. 
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essential  diflVn-nce  bring  that  thf  fat.  may  \m  completely  extracted 
from  the  yolk,  even  without  the  application  of  acetic  acid,  potash, 
hydroeliloratc  of  ammonia,  &c,  although  this  may  certainly  be  more 
rapidly  effected  by  the  application  of  hydrochlorate  of  ammonia 
OT  similar  mean*.  When  we  examine  the  yolk  under  Lhe  micro- 
scope, after  the  fat  has  been  as  far  as  (xjs.iihlc  removed  by  ether, 
wc  find  that  the  minute  granules  are  no  longer  scattered,  but 
conglomerated  into  larger  masses  or  Aggregations,  which  are  in  a 

a  measure  dissolved  by  hydrochlorate  of  ammonia,  acetic  arid, 
and  caustic  potash,  leaving  only  very  line,  scarcely  perceptible 
granule*  and  Makes,  which  impart  to  the  fluid  a  general  opalescent 
or  whey- like  appearance. 

I  mflda  numerous  experiments,  eight  or  ten  years  ago,  on  the 
constitution  of  the  fluids  of  the  egg,  and  the  changes  they  undergo 
during  the  period  of  incubation,  but  deferred  the  publication  of 
my  observations,  because  the  state  of  science  at  that  time  did  not 
furnish  the  means  of  replying  to  the  questions  which  I  had  pro- 
pounded. I  have  unfortunately  been  prevented  from  repeating 
these  experiments,  which  J  the  more  regret,  as  the  early  observa- 
tions of  a  mere  beginner,  conducted  by  means  of  the  imperfect 
methods  then  in  use,  ure  but  ill  adapted  to  aid  in  criticising 
Goblcy's  recent  experiment*,  which  undoubtedly  call  for  a  rigid 
scrutiny  in  respect  to  several  special  points. 

Wc  arc  unable  to  determine  the  constitution  of  the  spherical, 
cell-like  fat-coq)useles  of  the  yolk,  as  we  have  as  yet  neither  the 
mechanical  or  chemical  means  necessary  for  the  complete  separa- 
tion of  the  intercellular  fluid. 

They  contain,  as  far  as  wc  arc  at  present  able  to  determine, 
Knotty  anything  but  fat;  which,  however,  ll  intermixed  with  the 
phnsphorised  matters  of  the  yolk-fat.  Such,  at  all  events,  seems 
to  be  the  case,  if  we  may  judge  by  the  following  experiment.  On 
repeatedly  shaking  the  yolk  with  ether,  wc  find  that  the  portions 
of  fat  first  extracted  contain  little  or  no  substance  yielding  phos- 

im  .ni,!.  while  those  portions  which  have  been  the  latest 
extracted  by  slinking  the  yolk  with  ether  yield,  on  incineration,  a 
very  large  quantity  of  the  superphosphates  of  the  alkalies  and  of 
lime.  This  difference  in  the  quantity  of  phosphorus  contained  in 
the  different  portions  of  the  fat  is  not  observable  when  the  yolk  has 
"been  previously  treated  with  hydrochlorate  of  ammonia,  acetic 
acid,  or  potash.  If  the  investing  membranes  of  the  yolk-globules 
were  completely  impervious  to  ether,  this  substance,  when  pure, 
would  only  extract  fat  free  from  phosphorus,  whilst  hydrochlorate 
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of  ammonia  ;<  U  substances  would  extract  a  fat  conUi 

phosphorus.  (Kirn  tl  -foulcs  arc  impermcablf, 

and  are  distorted  by  ether,  although  lew  fat  i*  abstracted  from 
them  than  from  the  yolk-globules  when  »r1r<i  0| 
r.-Uti 

The    piemcnta  of    the  yolk  form,  together   e  i  notn 

pbosphorised  aiwl  photphorUcd  fat,  a  principal  part  of  the  eool 
of  these   cell-formstioji*,  in  whirh  1    hare  been  unable  to  trace  a 

lens  QT  anything  analogous  to  such  a  structure;  at  oik  event*, 
when  the  yo>lk-cclU  have  been  treated  with  liydrucldoTaie  of 
ammonia,  they  are  invariably  found  to  acquire  a  more  intensely 
yellow  cnliiur  than  the  fat-globules  which  have  Ml  inveatitig  inrro- 
hranea.  Tliey  certainly  arc  generally  much  larger  than  the  1- 
and  most*  on  this  account,  also  appear  more  highly  coloured! 
some  of  tho  fat-globules  are,  however,  wholly  devoid  of  colour. 

ording  to  these:  observation*,  the  yolk-globule*   must  ncrafiy 
an  intermediate  place   between  the  milk-globule*  and   the  blomi- 
corpuacles;   approximating  most   nearly  to    the    former   in    I 
itandinM  of  hit,  and  to  the  latter,  in  the  quantity  of  phosphoric 

Mcirl  wIki-Ii  rlu'y  CORtahij  and  in  their  fcmigWOM  pigin> 

Since  we  arc  aa  yet  unable  distinctly  to  define  the  difference* 
existing  between  the  chemical  constituent*  of  the  yolk-g!obulce  and 
those  of  the  intercellular  fluid,  we  will  merely  take  a  general 

of   the  respective  elements  of  the  yolk. 

We  have   already   apotcil     in   toL  i-,   p.  364      Dl       iV//ij?f 
most  important  albuminous  constituent  of  the  yolk.      We 
tin  i  ■ .  ■■•mure  to  depart  from  the  ordinary  new  which  regard* 

f  protein-body  ;  but  yet,  however  averse 
we  iii  from  makim;  any  avw-rLion  in  reference  to  the  supposed 
identity  of  similar  bodice,  are  cannot  withhold  our  opinion  that  the 
ao-ciilled  vifclliu  i*  mailing  but  a  mixture  4  dbutaen  and  CBHttti 
The  amorphous,  dark  *  of  the  yolk  consist  of  pun  casein 

free  from  alkali,  hut  which  is  aa  rich  i  i  phosphate  oj  lime  as 
ordinary  casein.     The  true  intercellular  fluid   of  tin  aiiis 

no  casein,  and  simply  dissolved  albumen  which  is  poor  in  alkali. 
It  must  lie  obaervrd  in  the  first  place  til  ild  he  incorrect  to 

maintain  that  the  sitclliii  i>  DOagukUed  by  ether;  fur  on  repeating 
the  experiment  (aa  we  have  of;  ibakinf  the  fresh  yolk 

with  ether  and  water,  we  rind  that  under  the  fatty  and  ycllow- 
i  il i in ri'tl  stratum  of  etherf  then  is  formed  a  white  and  acoaawhal 
viscid  mass,  which  ban  errniirauKiy  been  regarded  at  coagulated 
vitellin.     When   thcac   flakes   are    collected  on    the  filter, 
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llu-    removal   of  flic   fat  and   the   ethrr,  mid   arc    rinccd  as    long 
a*     rlii-    fluid     whirl)     pastes     through     the    filter    exhibits    any 
opalescence  oa    bring  heated,   then-  will   remain  a  ma»a    per- 
iy   similar  to  the   casein   prepared   according   to   tho  dine 
tSona  of  KocMcdcr  and  Bopp,  (sec  vol.  i.,  pp.  J7l>,  380,)  and  which 
tabu  in  addition  to  the  true  BBedn    some    portion  of   albumen 
which  is  vrry  poor  in  salts*    This  albumen  uiii  be  |  rednttated  by 
diluting  thr  yolk-fluid  with  Water,  prccUcly  as   We   ofaacilfl    in   llie 
0M0  of  vfahc  of  ogjg  and  blood-scrum.     This  auhatancc  poaacasca 
all  lk«  properties  nsciihcd  to  OUOio  (vol.  i.,  p.  :i~  1),  U  WS  find  from 
behaviour  towardi  acid*  and  elkalite,  and  the  alkaline,  rmiliy, 
nod  metallic  ialts«    Wc  would  simply  observe  thai  this  substan    • 
ioItca    even    in    very    dilute    solutions    of    hydrochloride    of 
noma,  chloride  of  sodium,  sulphate  of  soda,  &c,   leaving  only 
n.i';)    residue    (consisting  of  a  little   f.iT    and    'I   the    investing 
mvinbraiies  of  the  yolk-globule*. )    winch  under*  the   fluid  opales- 
cent.    Acetic  acid  render*  this  lOlotlOD   Velj  turbid,  and  boiling 
base  eJFeci  in  a  leas  degree.    The  lubatanoe  vcpnrutcd  by 

boiling  hi  the  albumen,  which  had  been  precipitated  by  the  dilution 
of  the  fOUl  with  WBOBJ  and  which  has  hern  again  dissolved  h}  the 
tiydrochlomtc  of  ammonia,  &C,  at  the  siamc  time  with  the  casein. 
All  these  concurring  limilaritics  between  casein  and  the  substance 
of  the  yolk,  would  not,  however,  have  led  us  to  regard  this  substance 
as  ruxeiii.  if  it  did  not  further  pQSatai  the  property  so  peculiarly 
characteristic  of  caacin,  of  being  compttttty  coagulated  by  rennet. 
Thus,  for  instance,  if  rennet  be  added  to  thi.i  substance  Wl 
dissolved  in  an  extremely  dilute  Solution  of  hydrochloride  of 
ammonia  or  soda,  a  dense  ca*ein-lik«- consilium  will  !m>  funned  in 
about  two  or  three  hours,  at  a  tempera!  are  of  about  .10°  C.  As  the 
i  must  have  been  entirely  removed  by  washing,  it  cannot  be 
that  tills  substance  can  in  any  way  have  contributed  by 
Ha  DMtaniQrphic  action  to  the  formal  ion  of  ili;*  cna'.M'luui.  One 
hundred  parts  of  this  oubatanoo  iii  the  drj  state  yielded  50H  of 
uah,  which  consisted  almost  exclusively  of  earthy  pko*phatcs  and 
enrbonntct. 

In  characterising  as  casein  this  eubwtanrr,  which  has  hitherto 

hem  Considered  In  be  of  a  special  nature,  v\c  do  so  v  ith  the  rOflCr- 
vntion  that  ibis  ideality  must  be  i»nlj  C  -luiitionally  aOOcpted  until 
SVC  better  means  of  establishing  the  presence  of  eejclflj  more 
dally  as  we  know,  on  the  one  hand,  dial  casein  itself  Is 
liably  a  mixture  of  Reveral  substances  (containing  ureaaa  in 
-n  ilk*  at  all  events  the  investing  membrane*  of  fat-ceils),  while, 
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on  the  other  hand,  we  on  gain  little  or  no  InfommBoo  fan 
clcmrritiiry  analyses  as  to  the  difference  or  identity  of  pruteia- 
bodies. 

I  found  13-932!!  of  such  casein  in  1UU  parts  of  yolk-fluid  (pi* 
cipitatcd  by  acetic  acid  from  a  dilation  of  hydroeMorate  of 
ammonia).  The  quantity  of  matter  iuviluhle  in  ihe  solution  cf 
hydrochloralc  of  ammonia  (the  investing  membranes)  Mnoaaited 
only  tof>459g. 

The  albumen  of  the  yolk  is  contained  in  the  fluid  that  is 
obtained  by  washing  1  lie  tumid  which  is  insoluble  m  |>urc  »*t*f; 
on  boiling,  it  coagulates  in  flakes — a  proof  that  uotiung  b  txav 
taincd  therein  but  an  albuminate,  since  in  all  other  properties  * 
resembles  ordinary  albumen,  and  U  neither  precipitated  by  aertc 
acid,  nor  coagulated  by  rennet.  Of  albumen  of  this  natare, 
which  is  soluble  in  pure  water,  I  found  2*64 1 J  in  the  fluid  of  tae 
yolk;  while  of  such  as  remained  undissolved  with  the  casein,  and 
was  only  quantitatively  determined  after  the  precipitation  of  d* 
casein  by  acetic  acid,  there  was  0/892£.  Proul  found  I?J,  and 
Gobley  I5'76#  of  vitellin  in  the  yolk;  this  vitclUn  cnnsaUing  of  a 
mixture  of  ca*cin,  albumen,  and  investing  membranea. 

In  addition  to  the  above  named  protein- bodies,  see  find  in  ti» 
yolk  both  of  fishes'  and  birds'  e>#r*t  a  number  of  aubttaacei 
auluble  in  ether  which  are  fats,  or,  at  all  areata,  un  ckremipositioa, 
yield  acid  and  neutral  fats,  and  contain  in  solution  two  pigmento. 
The  whole  amount  of  these  substances  soluble  in  ether  was  foots! 
by  Prout  to  be  292,  and  by  Gobley  to  be  30'46s;,  while  1  fouai 
on  an  average,  as  much  as  $1*146$,  Stilphur  baa  not  ban 
found  in  the  yolk-fat  either  by  Gobley  or  myself:  neither  the  alco- 
holic solution  of  the  yolk-fat,  nor  the  water  in  which  the  fa!  has 
been  warmed,  redden*  litmus. 

In  the  examination  of  these  fats,  the  firs*  substances  to  notice 
are    vleitt    and    murgarin,   whose   quantity    Gobley    rstimate*  at 

It  has  been  generally  Matnaad  the  chotest<rrin  is  present  in  the 
yolk,  and  Gobley  hat  even  determined  it  quantitivoly,  and  foosrf 
that  it  amounted  to  0'438£.  Tlic  evidence*  of  its  presence  arr, 
however,  not  at  nil  decisive,  even  though  the  ftuiag  point  of  tbe 
unsaponifiablc  fat  obtained  by  LecaDH  from  egg-oil  coincidea 
tli.-it  tann,  being  H5°C  At  all  events,  1  have  never 

able  to  convince  myself,  by  a  measiui  toent  of  the  angles  of  tha 
crystals  which  liavc  been  assumed  to  lie  cholesterin,  or  by  aay 
other  maun*,  that  this  li|>uid  wa*  actually  present:  the  crystalline 
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tablets  of  this  substance  form,  for  the  must  part,  not  rhombs, 

but  oompremd  panUetopipede,  who*  anglaa  m  dtthnnl  from 

le  of  chulcsicrin ;  while  the  cholcsterio-ta  late  go  NraOypraant 

utrftnt  engl ••'.  iu  t hoc  elongated  tablets  the  acute  angles  arc 
obliquely  truncated.  These  crystals  separate  cm  gradual  evapo- 
ration   from    the   cthcrco-alcoholic     solution    in    feathery   groups. 

y  fuse  more  readily  titan  those  of  choh-sterin.  Tin-  t  ireum- 
stancc  of  their  appearing  to  dissolve  readily  in  cold  alcohol, 
when  tin  v  a  ill  mixed  with  yolk-fat,  would  ofibrd  00  proof  of 
their  nun- Identity  with  cbolesterin,  since  it  is  a  well-known  pro- 
perty of  lh<  latter  to  dissolve  freely  in  OOkl  aleuhol,  in  the  pre-;, 
of  niiy  f-itrv  and  soups. 

1  am  Btill  doubtful  whether  margarie  and  o/t-ic  acid*  are  con- 
tained in  fresh  yolk-fat  j  they  may  bo  unquestionably  detected  fad 

ter  exposure  for  some  time  t.i   the  air.      Qoblej  runviili  is 
i><  tfc  these  acids,  together  with  ^ycero*phaephorie  actd»ajna  formed 
by  the  decomposition  of  an  iudiricicut  mutter  to  which  he  has 
recently  applied  the  term  kdlhin. 

This  Unthin  has  not.  yet  been  obtained  by  Gobley  in  an  isolated 
and  perfectly  pure  condition  i  it  lepamtae  from  the  ethereal  estreat 
of  the  dry  yolk,  on  the  evaporation  of  the  ether,  in  the  form  of  a 
meiirrc  riffNeaWj  to  whose  investigation  Gobley  attaches  &  very 
great  value,  although  most  other  fats,  wben  similarly  treated, 
yield  a  physically  similar,  although  chemically  v-^ry  different 
mature  vht/t/eustr.  I  have  been  unable  to  discover  any  peculiarity 
in  it;  for  all  oleaginous  fats  yield,  under  favourable  oonditionOj  a 
similar  mass,  which  consists  essentially  of  ttttgejfa  with  a  little 
olein.     It  is,  however,  true  that  the   jmbsranee  u hicli  contain!  r.bo 

tephorie  acid  ocean  In  thai  portion  of  the  fat  which  tir*t 
acpaniLe*  from  the  ethereal  solution  during  evaporation.  Thai 
substance,  mixed  with  olein  and  margarin,  and  likewise  with 
soother   matter,  to  whieh   Gobley  has  applied   tie   teTffl  ftrehrin, 

Bjaeording  to  his  later  researches,  it  perfectly  neutral  body, 
which,  *beO  treated  with  mineral  acids  or  alkalies,  both  in  its 
aqueous  and  alcoholic  solutions,  and  even  when  the  eeoeni  of 
atmospheric  oxygen  is  excluded,  yields  glycera-phnsphoric  acid, 
together  with  oleie  and  mugarfo  acids.  If  in  this  process  an 
organic  be  substituted  for  a  mineral  acid,  the  same  action  takes 
place,  but  less  readily.  Gobley  found  84262  of  lecithin  in  the 
yolk  of  egg, 

Cerebri*  is  obtained  by  treating  the  maticre  vutijuense  with 
alcohol  and  an  acid,  and  allowing  it  to  stand  uitdistuibed:  it  then 


360 


THE  FLUIDS  OP   THE    EOT. 


separates  as  a  white,  soft  maw,  wbd  ••ponds  with  Fr* 

cerebrtc  or    oloophosphoric  acid:    it  also    li     neural,   contains 

nitrogen  HiirJ  phosphorus,  swells  in  water  like  March,  and  hues  id 
a  lii-ii  irtnpi  r.iiurr  .  in  its  isolated  state  it  w  insoluble  in  ether, 
dissolves  readily  in  alcohol,  and  combine*  freely  with  metallic 
<>\iclcs ;  if  it  b«»  Again  ditaolred  in  spirit  of  wiacv  it  loses  pha* 
plmte  of  lime,  and  reddens  litmus. 

We  shall  treat  mora  full)  of  these  substances  when  we  conaJfr 
"the  brain  and  spinal  cord;w  and,  in  order  to  avoid  unnecessary 
repetition,  we  shall  postpone  to  that  chapter  a  not  tee  of  our  awn 
experiment*  and  rihsvrv.'itinn*. 

*l\vu  ftbjmnUM  were  discovered  by  Clievreul  in  the  yolk— a 
yellow  and  a  red  one;  both  may  be  extracted  with  cold  aJcoh«l; 
the  red  one,  which  contains  iron,  is  less  readily  soluble  in  etaer 
than  the  yellow  one,  in  which  that  metal  il  not  present  :  ■hru 
perfectly  freed  from  fat,  llicy  appear  to  be  all  but  insoluble  ia 
ether;  neither  of  them  has,  howcucr, been  carefully  examined. 

Whether  the  organic  acid  which  occurs  in  the  yolk  ia  laetie 
acid,  is  very  doubtful ;  at  all  events,  it«  presence  is  by  no  mean 
r.:.1M'.slini  from  il:c  little  iliit  Qobbj  Ulb  I  subject. 

Although  Goblcy  has  convinced  himself  that  the  constituents 
of  the  yolk  which  contain  phosphorus  arc  not  in  combination  with 
ammonia,  he  yet  aaaumaa  that  Jtifdrochforatt  of  ammonia,  to  the 
BKtOnt  of  0*0&4§|  is  present  in  that  rli;i<i. 

Willi  regard  to  the  mineral  g\ibxlanct:x,  we  find  in  the  ash  wi 
the  yolk  the  ordinary  salts  of  animal  substances,  but  they  occur  m 
very  different  proportions  from  those  in  which  we  ordinarily  find 
tliem.  The  compounds  uf  potassium  preponderate  considerably 
over  those  uf  sodium,  and.  according  to  I\jleck,+  the  chlorides  anr 
entirely  absent;  but.  on  the  other  hand,  Rose  and  Weberf  hart 
more  recently  found  that,  at  all  events,  soma  chloride  of  aodiam 
(namely,  y*I2)f  of  the  inorganic  mattarv]  can  be  detected  in  the 
yolk,  if  the  organic  matters   have   not  been   destroy  r  by 

carbonisation  or  by  incineration.  Only  monobft»i<  (  I  o  iihatca  caa 
be  discovered  in  the  ash  prepared  according  to  Uosc'a  method, 
and  in  this  Poleek  found  from  C6"7  to  CJ'SJ  of  phosphoric  acid, 
and  WobCT  ffrMf ;  a  little  peroxide  of  iron  (l"4$|  of  the  aah), 
and  a  small  quantity  of  silica  (0*5 Iig  of  the  ash)  were  also  fnand 
in  the  )o!k-a»h.  If  we  call  to  mind  the  composition  of  the  cor* 
puxclec,  we  cannot  fail  to  be  struck  with  the  great  onaJojry  that 

*  i**IW.  Ana.    IM.  70,  8.  IW— 101. 
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ta  between  the  nature  of  the  salts  occurrinu'  In  the.  blood-cells 
mid  in  the  ynlk  ■  and  wc  sf mil  almoin  immediately  see  that,  on  Mm 
other  hand,  the  Composition  "I*  the  nltfl  in   the   white  of  the  egg 
approximates   in   a  similar  manner  to    that  of   the   salts   of   the 
term  ii. 

We  repeal  that  Gobley  h;w  found  precisely  the  Mime  sub- 
rt>flCe»|  En  almost  the  same  proportion*,  iii  tlie  egg*,  of  fishes, 
ffbichi  like  those  of  moil.  unitmiU,  consist  only  of  yolk,  and  are 
not  surrounded  with  a  special  layer  of  albumen  like  birds*  cgj;s. 

In  thirty  hen**  eggs  I  found  46$'S  gramme*  ol  yolk  :  heQGe,  an 

egg  I'm, tail  in.  on  .til  ;t\n.rr,    I  .V.",  I   ;M.tii  it  nr>  .if  Milk  ;    «  iillr    I'uleck 

obtained  127*361  gramme* fromtwcnty-ninccgga.accordingtowhich 
an  egg  b ■  <> td  1  eontnin  1 1*75rt' of  yolk.  The  amount  of  Wtt  t  in  the 
yolk  of  fresh  eggs  is  liable  to  considerable  variations;  it  fluctuates 
from  48  to  'i.V;.  The  imtrtjauic  mutters  in  the  yolk  amounted, 
according  to  Polcck.  to   1  '."<:'  !  ;. 

Wc  will  here  add.  for  tardily  of  comparison,  the  quanti* 
relation*  of  the  albumen  or  white  of  hen*'  cijiis.  In  thirty  rggi  I 
found  690*3  grammes  of  all iu men,  OtyOfl  an  average.  ffcJ-Ol  uiuuiuu-i 
in  each  e£g;  Poleek  found  719*142  grammes  in  twenty-nine  eggs* 
and  lier.ee,  on  an  average,  21*H  ^raninu-.'.  in  one.  Moreover,  the 
quantity  of  water  in  the  white  i*  very  variable,  (hietuntin;.* 
between  82  and  88jf  On  an  average,  I  found  13*3163  of  solid 
Bonstluienta  in  the  fresh  white*  The  Inorganic  constituent* 
amount  to  from  0*64  to  0*68$  of  the  white;  according  to 
Pulcck,  to  0'f>5}f-  In  the  dried  residue  I  found,  on  an  average, 
$*04$|  of  fusible  ash. 

In  the  ash  of  the  white  the  suluhlr  xath  preponderate  con- 
siderably over  the  insotubUs  while  in  the  ash  of  the  yolk  Un- 
reverse is  the  case;  the  excess  ot  the  soluble  ualts  in  the  ash  of 
the  albumen  princ -ipallr  depends  on  the  considerable  quantity  of 
chlorides,  whirh  amount  to  50'<fl5£  (or  iflOOfdtQg  lo  Potefik  to 
41"D2*f  of  chloride  of  potas-uum  and  iMfi;;  of  chloride  of  sodium  . 
Soda,  in  combination  with  acids,  occurs  in  the  white  iu  far  greater 
quantity  than  in  the  ynlk,  'ann-untiii!*  in  the  1  nut.  r,  115  to 

Polcrk  and  Weber,  to  " 3 '0  1  and  in  the  latter  to  5*1?,  or  nt  most, 
toS'TO});  while  the  proportions  of  the  potun-esJei  are  exactly 
reversed,  (for  in  the  white,  wc  hnvc  2*36,  and  in  the  yolk  S'CO,  or 

:  B*W|  of  potash.)  Phosphoric  acid  is  01  ly  -m-sent  in  small 
quantity  in  the  ash  of  the  white,  tmowtfing  u>  -I  m;;  ;  but.  car- 
bonic acid  (from  11*6  tu  1*705°)  and  a.  little  sulphuric  acid  (from 
M0  to  MM)  are  also  present.     Silica  occurs  in  almost  the  same 
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quantity  in  the  ash  of  the  white  (0"49|)  m  in  tliat  or  the  yolk,  bat 

peroxide  of  iron  is  present  in  smaller  qu&n 
OMl;;),  and  so  also  are  tlic  lime  and  raagne»ia  (there  be 

the  former  anil  I  ie  letter);  v]  lie  ash   of  the 

yolk  die  eartlks  are  six  or  seven-fold  increased,  with  a  great 
preponderance  of  the  lime,  there  being  1221 J  of  lime  and  SK>?|  of 
magnesia.     All  these  rotations  point  to  D  tat 

. -ihution  of  (he  inorganic  matter*  amon^tt  the  cells  and  the 
urtetcelliWi  laid  of  the  aniniftl  body — a  point  of  view  which  *c 
•hail  find  to  be  highly  important  in  tlic  consideration  of  the 
biatorj  1 1  den  bpmeat> 

We  may  reiuhly  ronvince  ourselves  of  the  presence  of 
hamate*  in  the  white  uf  fresh  eggs,  by  placing  a  little  of 
substance  under  the  inter.  and  adding  acetic  acid;  ve  tosy 

then  often  perceive  an  extraordinarily  great  develupmcnt  of  gas. 

Tli.'  rjumiiiry  oftbflM  pre-t"  n  rjfted  CU  In  M.Mrs  appears,  b  .  fo  he 

very  variable,  and  is  probabtj  <irter 

tiutc  daring  which  the  egg  has  been  exposed  to  the  air. 
possible  that  tlic  cartonic  acid  obtained  from  the  atmosphere  msy 
abstract  a  portion  of  the  btM  from  the  all  I  of  sods. 

Free  ytntet  arc  contained  hotli  In  the  white  and  in  tl>e  yolk,  si 
in  all  taint]  fluids. 

According  to  my  analyses,  fresh  white  of  Cfcj?  contains  U 
and  the  dried  white  OT'flWg  of  albumen  (determined  in  accordance 
with  the  rules  laid    down    in  foL  We  must   refer 

to  voL  i.,  p.  335,  for  a  notice  of  the  difference  between  tlic 
albumen  of  tlic  egg  and  of  the  blood-scrum. 

The  white  of  egg  U  by  no  means  free  fro  ',  although  tins 

nuhstann*  is  only  present  in  extremely  small  quantity.  On 
•xnininu  b  white  of  egg  audi  i  I  i  dow 

at  intervals  small  granules,  with  three  or  four  projo  li  or 

points,  which  nre  obviously  composed  of  rnargarin.     If  further 

'i    dried   white   of   egg   with    ether,  we  i.es,   but 

always,  obtain  a  light  azure  solution;  thr  fat  wliirli  n 
the  evaporation  of  the  ether  consisU  of  olein  and  mnrgurin,  b 
also  contain*  oleate  and  margarate  of  soda,  if  any  alcohol  has  boon 
present  in  the  ether  which  has  been  used :  it  Is  precipitated  from 
its  alcoholic  solution  by  acetate  of  lead  ;  when  isolated  and 
rated,  it  leaves  an  alkaline  ash  which  effervesces  with  acids. 

We  have  already  seen  (in  vol.  t.,  p.  2lH.il  that  tbe  white  of  egg 
ordinarily  contains  normal  mgor ;  from  the  determinations  which 
have  hitherto  bcBU   madi:,  it  appears  thst  in  the  dry  residue  of 
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white  of  e^g;  there  i»  about  O'ijj  of  auipir  (a*  calculated  from  the 
carlwmir.  acid  developed  after  the  ir;durtinn  of  fermentation). 

The  number  representing  the  extractive  matters  of  the  white 
after  the  deduction  of  the  fat,  the  suKar,and  the  salta,  is  not  Urge; 
1  found  3"M3^  in  iu  solid  residue. 

It  is  worthy  of  notice,  that  n  little  albuminate  of  soda  passes 
over  into  the  alcohol-extract  us  well  as  into  tin:  water-extract,  if 
wc  do  not  previously  neutralise  the  white*  and  hence  wc  may 
readily  obtain  an  apparently  larger  quantity  of  extractive  matters; 
the  acetic  acid,  in  combination  with  the  alkali  of  the  tlcobolic 
extract,  should  consequently  hi:  tU  *1  m  r i-il  in  the  ili-irnni.i.ii  ion  of 
the  cxtrnrtivc  matter*. 

Although  the  white  of  e^g  is  a  substance  that  falls  under  our 
daily  observation,  there  does  not  as  yet  exist  any  iiood  onalysia 
of  it;  foi  certain  precautionary  measure*  art-  requisiic  for  its 
examination,  which  have  not  been  sufficiently  attended  to.  The 
gelatinouj  white,  as  wo  obtain  it  from  fresh  ci^-a,  is  not  merely  an 
albumen  or  an  albuminate  of  soda  swollen  with  water,  together 
with  Hoini'  adhering  ful  ami  an  admixture  'if  sol  ihh-  suliMaiiccs, 
but  it  likewise  contains  insoluble  membranous  parts;  wc  here 
refer  not  only  to  the.  chnlaxrc.  but  also  to  the  delicate,  tcxturclcss, 
MuK-  faintly  granular  membranous  structure*  whieh  cross  the 
white  in  various  Hi  met  inns,  and  so  inclose  it  that,  even  after  its 
careful  removal  from  the  egg,  it  always  retains  the  appearance  of  ;i 
tolerably  consistent  mass.  These  delicate  membranes  possess  the 
same  refractive  power  us  the  white  tli.it  is  inclosed  within  them; 
and  hence  they  do  not  become  visible  till  after  tl  e  addition  of 
water.  It  must  not,  however,  be  supposed  that  all  the  flakes 
which  beCWttQ  separated  on  the  admixture  of  water  and  white  of 
•gg»  *rc  merely  these  previously  invisible  membranes,  for  tho 
albuminate  of  soda  of  the  e^a,  like  that  of  the  blood-scrum, 
mj urate*  by  strong  dilution  with  water  into  an  albuminate  riflifa  in 
alkali,  and  into  albumen  poor  in  alkali;  the  latter  increases  the 
insoluble  part  of  the  albumen  that  has  been  modified  by  water, 
Wc  may  readily  convince  ourselves  on  this  point,  by  tho  addition 
of  n  neutral  alkaline  salt,  ax  for  instance,  chloride  of  sodium  or 
hydrochl orate  of  ammonia,  to  albumen  which  has  been  thus 
treated,  and  has  become  almost  white  and  opaque  from  tho 
separated  flakes;  a  very  great  part  of  the  turbidity  then  dis- 
appear*, ,'iiul  xv e  e:m  nnw  pereelvr,  mt  ji  unerase  ipii*  esamiuatiiin, 
that  the  portion  which  still  remains  undissolved  consists  merely  of 
the  prolongations  of  tlic  chalawc  and  the  membranous  parts.  Hence, 
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order  to  determine   with  accuracy  the  quantity  of  the  tme 
the  while  of  «nr«  *  «|0«fttity  of  the  latter  (perfectly 
freah,  and  wrtghed  in  a  rinsed  re**.  lie  care l<  rated 

in  a  mortar ;  the  watered  white  of  egg  u  then  tu  be  nto  & 

cylndncal  glass,  ami  to  be  dilutrd  with  fifteen  or  twenty  times 
quantity  of  water.    Without  this  eery  free  d  1  c  album 

solution:  can  banily  be  filtered,  and  even  then  it  will  often  not 
thsuugh  the  filter  in  summer  at  a  high  teraprrnturr,  when  furmstxae 
of  bysaus  and  vibnones  so  readily  occur.      Aim  tin  whole  of 
fluid  ha*  been  pUced  upon  the  fitter*  it  is  adviscahlc  at  once  to 
the  residue  with  an  aqueous  solution  of  hwtrochlorate  of  ammonia, 
and  then  to  thoroughly  wash  it.     The  hydrochlorate  of  nmmonn 
Mot  merely  dissolves  the  albumen  which  was   pi 
water,  but  it  likewise  has  the  allowing  the  whole  of  the 

albumen  to  coagulate  on  subsequently  boiling   the    faltered 
tpcrscde*  the  aeetir    neiri    that   is   generally   reeomme 
since  there  arc  formed   chloride  of  sodium   and    albuminate  «f 
ammonia,  which  latter  parts  with  its  ammonia  on  boil 
coagulate*,  and  forms  a  coagulum  which  may  be   rcadiU 
on  a  filter. 

Tlie/u/  of  the  white  of  e:ra;.  like  the  extractive  matters  and  the 
sugar,  must   be  detected  and  quantitatively  detenu 
methods  which  have  been  already  described  in  their  approp 
place*. 

Hi-    presence  of  pre-formed   alkaline  carl*  9UI   only  he 

determined  by  the  same  method  which  has  l>rcn  already  described 
as  applicable  to  the  blood  and  to  transudations  vbefl 

they  have  been  determined,  we  may  readily  find  a  means  of  calcu- 
lating the  q<;  i  alkali  in  oombinttion  with  nibumen. 
brtti*iaT.*l\  Ikia,  n  1,  in  eonsequettc  in  in 
which  the  alkaline  carbonates,  and  the  alkali  in  comhinatioa  with 
albumen,  axial  m  different  eggs,  the  determinations  t  »ccn 
made  are  m>  various,  that  as  yet  we  have  not  succeeded  in  d 
Mining  u  dellnite  rntin  of  thn  nlknli  tn  the  album  i  die? 
alkaline  carbonates  to  the  albuminate  of  wxla. 

The  analysis  of  the  yolk  also  presents  Eta  dirticuktic*.  some  of 
which  oannot  be  altogether  overcome.  The  yolk  corpuscles  are 
the  less  easily  separated  mechanically  from  I 
oonaaqtianoQ  of  the  simultaneous  preaenoe  of  free  granules  of 
undissolved  vitcllin  and  fat-ftlobulca.  1  have  found  the  ml- 
loving  to  be  the  best  method  of  proceeding  with  tlie  nno;'. 
as  in  tlirr  examination  nf  Animal  fluids  generally,  >•  mst 
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ascertain  the  amount  of  >c<li  I  t.  lidoc  and  of  wilts;  tin*  fatter 
mUit,  In-  ■  ,K   he  determined  by  Hose's  method,  since  by  til* 

application  of  a  strong  red  heal  for  tin-  purpose  nf  Inc  ■:,  in 

should  unquestionably  lost-  a  portion  of  phosphoric  acid.  To 
determine  H  itli  any  decree  of  accuracy  its  albuminous  constituents, 

the  uninjured  yolk  must  naturally  be  in  the  first  place  freed  from 
adhering  white,  by  repeated  but  quick  Hoeing.  The  fluid  of 
the  yolk,  whieli  must  now  be  allnucd  In  escape  from  it*  mem- 
brane and  very  readily  dries,  must  be  weighed  and  shaken  with 
ether  as  long  as  it  continues  to  impart  the  faintest  yellow  Unt  to 
that  menstruum.  The  remaining  watery  albuminous  fluid  then 
forms  a  white  vim-solid  mass:  l-his  must  he  shaken  with  water, 
which  takes  up  a  great  part  of  the  albuminous  matter;  its  quantity 
ladet  I  by  boiling;  the  fluid  which  is  poured  away  from  the 

ooagnlutn,  is  evaporated,  and  the  residue  is  extracted  with  alcohol; 
and  the  quantities  of  The  water-extract,  and  of  the  alcohnl-oxtracf. 
arc  thus  determined  -  this,  hon  evert  nerves  only  as  a  check  for  the 
other  method,  according  to  which  the  quantity  of  the  extracts  is 
determined  from  the  solid  residue  of  the  whole  fluid. 

A  large  proportion,  however,  of  the  albuminous  constituents  of 
the  yolk,  oooipris  ng  the  casein  and  some  albumen  devoid  nf  alkali, 
remains  undissolved  in  water;  this  portion  is  now  to  be  treated 
with  a  dilute  solution  of  hydrochloratc  of  ammonia,  bv  which  the 
yolk  granules  which  are  visible  under  the  microscope,  the  casein, 
and  tin-  albumen  that  has  been  precipitated  by  water, are  dissolved. 
Tlie  eolation  of  these  labatancee  is  heated,  which  precipitates  the 
albumen  ,  iiml  the  Caaoin-containiri^  fluid,  after  the  separation  of 
the  albumen  by  filtration,  U  then  carefully  treated  with  dilute 
BCMic  acid,  which  precipitates  the  casein ;  nr  conversely,  the  casein 
is  first  thrown  down  by  acetic  acid,  am!  1.1m  albumen  is  subsequently 
precipitated  by  boiling,  after  the  neutralisation  of  the  acetic  acid  by 
ammonia.  In  order,  however,  to  remove  all  protein-matters  from 
the  fluid,  it  is  necessary  that  the  filtered  fluid  should  be  evapo- 
rated to  dryness. and  the  residue  freed  from  hydrnchloratc  and  BQBtate 
of  ammonia  by  rincing  with  cold  water.  It  is  only  further  neces- 
sary to  refer  to  the  rule  laid  down  in  p.  8fiS,  that  all  albuminous 
substances,  after  being  thoroughly  washed  with  water,  should  also 

■:!    with    Imiling  spirit,    in    nidi  i     to    remove  any   adhering 

matters  which  are  insoluble  in  water,  but  soluble  in  alcohol* 
This  is  especially  necessary  in  the  case  of  vitcllm,  since  this  sub- 
stance, when  obtained  in  the  above  mentioned  manner,  is  seldom 
altogether  free  from  fat. 
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The  white  flakes  that  are  insoluble  in  the  solution  nf  hydro- 
chlorate  of  ammonia,  and  consist  for  the  most  part  of  the  stm- 
frraiuMi  hmuMtmento  of  tt«c  yolkgfabd—j  must  be  washed  math 

distilled   water   to  remove   tin*   hydrochlonite,  and   must  then  be 

dried  and  neighed. 

The  layer  must  be  determined  from  the  alcohol-extract  (after 

it  bos  been  freed  bom  fat),  cither  by  fermentation,  or  by  Febbng 

and  Trammer9*  method. 

Lactic  acid,  even  when  it  is  actually  present,  occurs  in  aaeh 

small  quantity,  that  wc  can  scarcely  hope  to  be  able  to  dcUtmtae 

its  amount. 

To  determine  the  quantity  of  the  /at  and  of  the  ykotpharimd 

matters,  ue  DJUft  evaporate  the  yolk-iluid  and  dry  it  at  llCT, 
before  we  extract  it  with  ether.  An  accurate  separation  of  tie 
iwtVcrcnt  substances  soluble  in  ether  is  at  present  impossibles  ** 
shall,  however,  refer  somewhat  fully  to  the  methods  of  scpentiag 
and  quantitatively  determining  tlie  phosphorised  substances  uf  lac 
fat*,  of  tlir  wilts  of  the  fatty  acid*,  and  of  certain  lipoids*  when  ve 
LrteJ  of  the  ccrcbml  and  nervous  tissues,  since  the  piiospborueJ 
matters  there  fall  especially  under  our  notice.  U'c  have  already 
(in  vol.  i.,  p.  Uif]  indicated  the  general  method  of  distinguishing 
the  neutral  fata  from  the  fatty  acids,  and  of  separating  tbesn  from 
each  other. 

Wo  refrain  from  offering  any  remarks  on  the  physiological  im- 
portance of  the  individual  constituent*  of  the  | 
will  he  fully  noticed  in  the  history  of  development.  It  is  certainly 
no  rash  conelusiun  to  believe  that  in  the  c££  the  animal  substrata 
arc  deposited  in  a  condition  ready  for  the  formation  of  cells  sad 
tissues,  and  to  base  our  view  of  tlic  metamorphosis  of  food  tale 
organised  matters  on  the  constitution  nf  the  egg  and  the  develop- 
nirii  of  the  embryo  in  it.  We  should  benoe  be  guilty  of  useless 
repetition  if  we  were,  in  this  chapter,  to  discuss  the  importance  of 
each  individual  constituent  of  the  egg  in  relation  to  tlic  history  of 
development. 
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TflBAB  b  scarcely  any  animal  fluid  within  the  entire  range  of 
tlie  theory  of  the  juices  that  lias  been  so  little  tnvwtigotftdj  in  a 

scientific  point  of  view,  as  the  mucus;  and  the  reasons  of  this  arc 
sufficiently  obvious.     In  the  first  place,  the  expression  "mucus" 
has   a  very  vague  signification  ;  for  although   the  proposition   has 
.nl..;i:ci'd,  that  the  mmvikhi  of  the  mOGOU  mcmlM.iiirs  alone 
to  be  regarded  in  the  light  of  mucus,  we  yet  find,  that  under 
on  condition*  there  is  secreted  in  the  tmima!  organism  a  limpid, 
rkeid  juice,  having  nil  the  characters  of  mucus,  without  however 
bring  secreted  from  u  true  mucous  membrane  with   the  so-culled 
mucous   follicle*.      Wc  need    here    only  refer    to    the  mucous 
contents  of  certain  cysts  which  yield,  according  to  the  hive  ri 
gut  inns  nf   Virchow*    and    Uokitanskvjt  all  the   reactions  which 
been   regarded  as  characteristic  of  normal   mucus.      Several 
colloid  abnormal  as  well  as    normal  structures,  as,  for  instance, 
the  gclntm   ol   Wharton,   become    converted   into  a  Huid,  which 
cannot    he   divlintpiished    by   any  reaction   from  normal   mucous 
juice.     Another  and  still  rnorc  important  ground  for  the  shYnce  of 
chetnistl  In  reference  to  the  constitution  of  mucus  is,  that  tlir  nor- 
mal mucus  is  always  so  tilled  or  interspersed  with  morphological 
meat*    T li ;*  1    it   cannot   be  Obtained   In   a   purely  cheimcul  con- 
dition,     fn  the  present  shire  of  nnalysis.  we  are  nimble  to  separate 
these,  ktractnrei  from  the  actual  mucous  juice,  uud  we  cannot  pro- 
secute a  satisfactory  chemical  investigation  of  this  substance,  except 
in   those   rare  cases  in   which   a  mucous   juice  is   secreted  winch 
contains  few  of  these  cells,  either  from  their  original  scarcity,  or 
from    the   facility  with   winch   they  may  hu -i. lent. ill y  be   removed 
from  the  fluid.    These  cases,  as  we  have  already  observed,  arc  rare, 
and  the  question  even  then  remains,  whether  the  substance  we  arc 
investigating  is   perfectly  identical  with   the  mucous  juice.     May 
we  venture,  on  the  strength  of  some  few  coincident  reaction*,  to 
pronounce  upon  the  identity  of  juices  springing  from  such  different 
sources,  whilst  wc  think  ourselves  justified  in  separating  globulin 
from  albumen,  and  vitellin  from  casein?    Can  we  re-establish,  by 

•  VerliamU.  dvr  GwlW-h.  f.  GVWlihulfe  b)  Ikilira.     11MB.     Bd.  3,  9.  20X 
t  Est  An»!nnii*>  «)■•*  Kropfiw.  Wion,  i«4!»,  fi.  II,  wprtntftl  from  first  volume 
of  Dcnk&ehriftcn  der  motbom.  notunviw.  C'iuw  4.  kau*.  Akud.  d.  WieKnsch. 
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means  of  alkali™,  certain  eambfaationfl  vidi  albumen  and  fibrin, 
vliii-li  wfll  r\Iiii»ii  .1  I  i.i.  |'ln  Meal  mid  many  of  the  chemical  pro- 
parties  Common  to  mum.**?     What  ::s,  moreover,  »x»st  in 

the  properties  and  characters  of  }K*rfcctly  «;c*iuine  moou*,  which 
has  originated  from  different  raucnus  membrane*?  We  do  mrt 
lure  refer  to  the  acid  or  alkaline  mi tfton,  <ir  to  U>c.  admixture  U 
different  cells.  1ml  dimply  to  tlit  different  capacity  for  exerting  ■ 
.Live  action  with  acids  on  animal  Bubstancce.  But  even  if  the 
chemist  slum. (I  Kiureed  in  overcoming  all  these  difficulties,  fcrs 
labours    OrOtkld    be    Of    IIO    avail,     i:  .ticnee.     nf    the  -mpos- 

niUlity  of  obtaining  llie  fluid  in  A  normal  Condition;  for  thie 
juice  is  MCTi  bad  in  such  small  quantities  on  all  tic  mucou*  mm- 
brnncs,  as  long  at*  they  continue  In  a  normal  state,  that  only  Ibe 
merest  traces  of  it  can  be  obtained.  We  aim  know  how  easily  the 
mvcou  DtfnbfWBi  nu  become  oiMuedj  ;ili<i  bam  mucn  the  mucaa 
differs  in  these  imsc*  fioin  the  normal  secretion.  Daily  experience 
abowi  hW  rapidly  the  number  of  the  so-called  mucus-corpiasclea 
•\  ii  i;  the  si;-  ,ti--.t  irritation  of  the  mucous  membrane;  mid 

v.-r  k  tn  iw  fron    tbe  reee&rchea  al  JnliaaVogelj  thai  a"  Intettd 

niiirous  meinbrant'  mi  rVjtCS  ""I  only  such  CCrpOJCMBj  but  alio  aa 
albuminous,  coa^ulable  mutter,  however  much  it  may  1«  disposed 
■  one  true  transudations  and  exudations.  A  proper  considera- 
tion of  all  tbCM  circumstance*  famishes  an  excuse  for  tint  neglect 
nfchcmi'W  Towards  a  subject  whose  investigation  is  so  desirable  botk 
in  ,i  i  In  i. i'n \il  and  a  physiological  point  of  \  irw.  Then,  BsOW 
the  question  regarding  the  mode  of  formation  of  this  juice  he*  not 
been  decided  by  physiologist*;  for  whilst  in  most  mucous  membrarx*, 
special  organ*,  the  so-called  mucous  follicles,  have  been  regarded 
ns  the  lOurCfl  of  the  mucus,  there  are  nlsti  mill  me  eHHlllllg  mens* 
rs}  which  arc  entirely  devoid  of  these  fo'.li-ies. — as.  for  instance, 
those  of  the  antrum  Iliijunorianum,  the  frontal  ami  sphenoidal 
sinuses,  the  cavity  of  the  tympanum,  the  uvula  Nabothi,  the  synoTuJ 
BBC*,  nnd  finally,  abnormal  formation*,  an  hygroma,  cysts,  Ac. 
Hence  the  source  of  the  mucus  cannot  Ik*  referred,  or  at  least,  act 
exclusively,  to  the  glandular  organs  of  the  mucous  membranes. 
Tilanus*  drew  attention  to  the  circumstance  that  all  thcae  mem- 
branes an*  iu\(  -i,,l  with  an  epithelial  layer,  and  that  the  epithelial 
cell*  are  probably  integral  component*  ol  the  <f  wHic* 

must  therefore  Mand   in  a  causal  connection   with    these   bodies. 
But  it  would  appear  from  the  observation*  of  Virchoirf  and  Rok> 
•  Do  talis*  ol  idum,  spec,  iiuujrur.     AmtUltxUmi,  1949,  p.  56-7*- 
t  Area.  I  |wib.  AbU.  u.  ttouuL    IW.  1,8.  1U. 
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tansky,*  that  the  colloid  mutter  of  cysts  of  the  thyroid  gland,  and  of 
the  liver,  kidney*,  and  ovary,  may  be  '(inverted  into  a  substance 
very  similar  to,  or  8TWB  idOBtlotl  wieh  the  mucus,  no  epithelium 
being  prevent  in  it.  In  the  same  ninnncr  as  permanent  carti- 
lage may  be  converted  into  glutiii,  the  gelatin  of  Wharton  is  readily 
converted  into  mucus  (Yirchow).t 

We  will  now  briefly  consider  the  various  histological  elements 
srhicfa  arc  blended  with  normal  and  abnormal  IDUSttS, 

Normal  mucus  is  never  fare  Hum  the  cpithtlium  of  the  mucous 
membrane  from  whence  it  has  originated,  and  may,  indeed,  be  said 
to  consist  almost  entirely  of  epithelium,  which  appears  to  be  only 
held  together  by  means  of  a  pellucid  juice.     This   is  as   n 

with  the  mucous  membranes  which  .ire  invrsU-il  with  pavement 
epithelium,  aa  with  those  which  exhibit  the  cylindrical  or  ciliated 
structure  ;  the  cilia  of  the  latter  arc,  however,  in  general  thrown 
oflj  SO  dial  we  can  rarely  find  perfect  ciliated  epithelium  even  in 
ahiioruidl  secretions. 

According  to  the  assertions  of  several  observers,  mucua-cor- 
pttsclcs  do  not  occur  in  normal  mucus;  but  some  of  these,  bodies 
always  be  found  on  carefully  examining  the  expectoration  from 
the  mouth,  Che  normal  mucous  cloudy  sediment  in  the  urine,  or 
thfl  solid  excrements.  Although  the  mucus-corpuscles,  which 
justly  been  regarded  as  abortive  epithelial  cells,  exhibit  no 
distinct  differences,  either  in  a  morphological  or  even  in  a  micro- 
chemical  point  of  view,  from  the  ordinary  pus-corpuscle*;  yet  it 
cannot  be  denied  that  it  requires  the  aid  of  wuirr,  <>r  acetic  and,  to 
bring  into  view  the  nuclei  both  of  the  normal  and  sparingly  dispersed 
mucus-corpuscles,  nnd  of  those  corpuscles  which  are  accreted  from 
the  mucous  membrane  during  c;it;irrli;  in  tins  ri^i  ,  however, 
(ho  nuclei  present  one  or  more  fissures.  The  mums  in  blcn- 
norrhueal  discharges  contains  little  epithelium,  and  consists  almost 
solely  of  mucus-corpuscles  which  are  suspended  in  a  greater  or 
less  quantity  of  viscid  intercellular  fluid.  No  essential  difference 
can  be  observed  between  it  and  pus,  in  so  far  as  either  the  collective 

fluid  or  the  i-.  IN.  me  n  mcei  ned. 

In  the  so-called  exudative,  or  croupous  inflammations  of  the 
mucous  membrane,  wc  constantly  find  Jihrinoug  coagula,  which 
frequently  bear  the  impress  of  the  cavity,  ur  canal,  from  which 
they  have   originated;   nnd  at  other  times  appear  in  die  form  of 

•  tSwbm  'i  tvHi.-M.    Wssdj  IM0»Sitth  rsprtoteJ  fn/ta  Khs  fi»i  vosbbm  si 

IfonWlir.  d.  math,  fiaturwiw.  Cli.w  <i,  ksis.  Aksxl.  il.  Wiatviwcli. 
T   In  u  Frivalo  Lominuuiculion. 
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small,  fibrous  flakes,  interspersed  with  mucus-  or  fKit-corpiwcfc*. 
Then  bodies  occur  in  the  expectorated  rnucu^  in  disherits*. 
pneumonia.  Bright'*  disease,  dysentery,  and  similar  affections  ef 
the  mucous  membranes.  In  these  cases  Wood-car pm*c In  arsatsc 
found  to  he  pre«ut. 

Whan  tin1  Inflamnudon  of  the  morons  membrane  has  erased, 
an  J  an  exudation  of  a  croupous  nature  is  no  longer  separated  Cross 
the  ml  certain  changes  generally  occur,  which  in  the  ordiaary 
course  of  the  process  give  occasion  to  the  formation  of  fsav 
corpuscles,  nnd  during  the  slower  resolution  of  the  exudstion,  loaf 
to  the  development  of  the  inflammatory  globuks  or  ffrmmmlsr  crib. 
Histology  shows  us  that  these  morphological  element*  vary  cos> 
■WmiMy  in  site  and  form.  We  would  here,  however,  draw  atmv 
don  to  the  fact,  that  *  BMclfli  of  mcfa  granular  cella  occurs  in  tkc 
mucus,  and  more  ra|iecia1ly  in  the  bronchial  mucus,  without  harts*; 
been  preceded  by  any  croupous  inflammation  of  the  mucous 
brane.  (They  occur,  for  instance,  in  the  tenacious,  thick 
which  is  expectorated  in  the  chronic  hronehial  catarrh  of  seed 
persons.)  Under  such  circumstances,  there  is  only  a  small 
quantity  of  mucous  juice  in  addition  to  the  granular  crib  aaJ 
masses,  and  rarely  any  other  morphological  elements ;  the  granulss 
of  the  cells  ore  in  general  much  larger  than  those  of  the  usual 
inflammatory  globules,  and  resemble  the  nerrnu*  tissue  in  their 
strong  refracting  power.  In  malt]  respects  they  bear  a  resns- 
hl aiicc  to  the  corps  granulcux  of  the  milk.  In  addition  to  these, 
there  occur  concentrically  striated  corpuscle*,  which  often  present 
the  size  and  form  of  the  grannies  of  potato  starch,  and  greatly 
resemble  them.  They  are  probably  identical  with  HmssmVi  Csr- 
pu$ch**  found  by  Ilctik*  under  similar  conditions. 

It  is  well  known  that  such  sputa  are  often  of  a  ere y,  or  sooty 
colour,  exhibiting  in  many  cases  steel -per,  highly  gKsttsiss* 
cilia,  which  are  visible  i«,  ihe  naked  eye.  These  cilia  may  W 
readily  isolated  by  a  needle  or  scal|»el,and  wlicn  brought  under  the 
microscope  the  *pr oarnnec  they  present  is  simply  that  of  closely 
crowded  granular  cells  of  the  kind  above  described,  except  thtt 
they  e\!iihit  no  trace  of  pigment-molecules,  or  of  black,  or  d*A 
coloured  masses.  I  do  not  know  how  to  explain  this  phenomenon, 
except  on  the  supposition  that  nil  the  light  has  been  absorbed  ky 
the  densely  crowded  and  strongly  refracting  cells,  in  the  sssk 
manner  as  we  observe  that  many  metallic  sulphides  which  appear 
black  when  obserrod  in  masses  by  the  naked  eye,  exliibit  BOthisg 
•  Zwtsohr.  i.  rat.  Me*    IW.  7,  B 
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wore  than  n  ifagN  of  strongly  refracting  globules,  when  seen  in  a 
finely  COmmiDUtad  form,  under  high  magnifying  ]>ower*.  The  black, 
sooty  colour  has  frequently  been  ascribed  to  lamp  smoke,  or  to 
v  OOBUBinntod  coal-dust,  which  bttboOO  inhaled;  but  although 
1  h,i\e  never  been  able  to  detect  anything  of  the  kind,  1  wouUl 
nut,  un  toot  account,  deny  that  under  certain  conditions,  as,  for 

instance,  HI  collief*,  HiiiUi«,c\c.y  cual-dust  may  lieeuiiir  mixed  with 

the  bronchial  mucus.  Many  of  the  experiments  instituted  in 
relation  to  this  subject  arc  hardly  worthy  of  confidence. 

Free  fat  occurs  in  almost  every  kind  of  mucus,  cither  in  the 
fern  of  vesicles  or  of  very  minute  granule*,  and  either  in  mere 
trace*  or  in  Urge  quantities. 

Muirmjui  or  rhiiirufanj  granules  arc  seldom  absent  from  ilir 
mucous  juice,  but  they  arc  more  decidedly  observable  when  the 
mucus  has  originated  in  a  diseased  structure,  as  in  tuberculosis 
or  cancer,  but  more  especially  in  typhus,  in  which  the  imlk- 
coloured  sputa  appear,  when  WB  under  the  rnirrnscope,  to  he 
enveloped,  as  it  were,  in  a  veil  of  ItTJ  fine  granules.  We  still 
more  frequently  remark  the  presence  of  such  granules  in  intestinal 
mucus,  owing  to  the  favorable  conditions  afforded  for  the  separa- 
tinii  of  these  molecules  by  the  decomposition  of  albuminous 
substances. 

Intfalinal  and  cellular  formations  of  various  shape  and 
size*  (Valentin's  cxudation-?ell»,)  as  well  as  similar  elements 
from  the  solitary  and  simulated  glands  which  are  usually  found 
within  the  mucous  membranes,  are  of  very  frequent  occurrence  fin 
morbidly  secreted  mucus. 

VUrriones*  microscopic  fungoid  growths,  and  similar  organic 
particles,  can  only  be  considered  as  of  incidental  occurrence. 

Amongst  the  chemical  constituents  of  the  mucus,  mucin  ODBDjfai 
the  first  place.  The  presence  of  tins  substance  imparts  to  the 
mucus  its  moat  important  properties;  but,  unfortunately,  it  hns 
never  yet  been  completely  separated  from  the  above  described 
morphological  rabvtUKOfj  neither  has  it  been  obtained  pure  and 
free  from  other  chemical  organic  or  inorganic  matters.  This  may 
!>c  one  of  the  causes  why  different  mucous  juices  often  behave 
very  .differently  towards  individual  solvents  and  reu^enta. 

Mucin  is  generally  considered  as  insoluble  in  water,  nn  I  u 
distributing  itself  in  a  finely  comminuted  state  through  the  fluid  in 
vhu'li  it  swells;  occasionally,  however,  as  Scherer*  has  observed, 
&  mucus  is  found  which  actually  dissolves  in  water,  and  may  be 
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separated  by  ffitntiufl   from   tha  morphological   substance*, 
mucous   juice   docs   not   coagulate   when    exposed    to   beat, 
becomes  in   some  instances  more  tlun!v  fluid  and  more 

:ir  to  ft  true  solution.  Alcohol  precipitates  the  mucin 
thr.  fluid  in  flake*  nnd  threads,  while  dilute  acetic  acid  pn> 
capitate*  it  in  the  form  of  viscid  flake* {  if  it  occurs  as  a  gelatines* 
mas*,  it  is  converted  by  the  same  acid  into  white  threads  or  abacs. 
The  flakes  and  fibres  ana  insoluble  in  extremely  dilute  aortic  srii, 
hut  they  ilUsoKr  when  treated  with  the  concentrated  arid  and  vita 
the  aid  of  heat.  The  mineral  acids  behave  in  a  similar  manner, 
precipitating  the  mucin  when  diluted,  and  again 
very  readily  when  employed  in  a  concentrated  slate.  Mucin,ca 
ilu-  other  hand,  dissolves  very  readily  in  dilute  alkalies,  hut  nsarb 
speedily  in  concentrated  solutions.  Acetic  acid  precipitates  s 
larger  quantity  trem  dilute  than  from  concentrated  alkaline  sols- 
tion-..  wliii-h  is  owing  to  the  circumsUticc,  tliat  mucin,  if  ae* 
entirely  sokble,  ysjt  admit*  of  hein  I  to  a  gcUtin>>u*  tti&e 

in  snIutitiiiK  of  alkaline  salts,  when  not  too  dilute.  Acetates! 
potash  prevent*  the  mucin  in  these  cases  from  separating  pcrsccth 
into  flakes.  Gelatinous  mucus  is  frequently,  as  it  were,  coagulated 
by  water,  which  causes  it  to  become  denser,  and  to  lose  its  trsss- 
luceul,  gelatinous  character.  This  change  is  very  pnihahly  osrinf, 
to  the  abstraction  by  the  water  of  the  alkali  or  alkaline  salts  so 
which  it  partially  owes  this  gelatinous  condition.  Kerrocvsasfc 
of  potassium  does  not  throw  down  mucin  from  the  alkaline  ortaS 
acid  solution.  (When,  as  is  frequently  the  case,  the  rauens  is 
precipitated  from  the  acetic-arid  solution  by  fcm>ryanide  af 
potassium,  albumen  or  some  similar  protein-body  is  probeWr 
present  with  the  mucin.)  Wtatj  Ml  the  other  hand,  moras 
ia  boiled  with  concentrated  acetic  acid,  it  will  he  very  copioatlr 
precipitated  by  ferrocynnide  of  putAvtium.  Hot  coTkcentJattd 
nitric  acid  colours  it  yellow,  while  it  is  changed  to  a  blue  colour 
when  heated  with  hydrochloric  acid  and  exposed  to  the  air 
Tannic  acid  or  basic  acetate  of  lead  Rives  rise  to  a  considerable 
precipitate  from  the  aqueous,  weak  alkaline  mucous  solution,  whilst 
nothing  beyond  a  faint  tarluditj    I  Induced  by  el;  rsl, 

bichloride  ot  mercury,  neutral  acetate  of  lead,  and  other  metallic  salts. 
Several  elementary  analyses  of  mucus  hove  been  institaUd, 
bW  they  eu  scarcely  afford  us  any  aid  in  judging  of  the  compo- 
sition of  the  mucin,  since  hdium  has  been  included  in  the 
substance  examined.  Soberer,  who  has  alone  succeeded  to  ansae 
extent   in   exhibiting    a    preparation    in   any   degree   fit    fur  aa 
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ry  analysis,  found,  as  the  mean  of  three  experiments, 
52*1;;  nf  cnrbnn,  fi'fl'X  of  hydrogen,  15*85]J  Of  nitrogen  j  and  con- 
sequently 2S*!1  J  of  oxygen.  No  sulphur  was  found,  but  there 
was  1-1 14|  of  white  ids,  which  contained  some  nlkalinc  carbonates, 
in  addition  to  a  tolerably  large  quantity  of  phosphate  of  limo. 

Seherer  obtained  ttlifl  mucus  froin  %  *ne  between  the  trachea 
and  the  a*so]>h;i  '.us,  which  was  probably  an  abnormally  dilated 
buna  mucosa.  The  mucus  could  be  filtered  when  strongly  diluted 
tec,  SO  thai  die  iiior,)li-i  i  I  ittAftOei  admitted  of  being 

removed.  The  mucin  was  precipitated  frurn  the  solution  by 
alcohol,  and  was  then  rcpr.  ■ 'led  in  alcohol  unci  ether. 

Wt  hnve  already  referred  to  the  observation  of  Julius  Vo^eU 
which  admit*  so  readily  of  confirmation,  that  the  mucus  secreted 
in  Catarrhal  irritation  of  the  mucous  membrane  exhibit*  a  varying 
quantity  of  at/nunm.  There  are  aUo  fWffl  in  which  the  nnrrnnl 
mucus  may  contain  albumen  ;  and  if  we  include  under  the  head  of 
mucus,  a*  indeed  we  almost  necessarily  must, the  mucous  investment 
of  the  stomach,  which  is  intermixed  with  the  gastric  juice,  we  have 
a  rnucoui  juice,  which  constantly  contains  albumen  (Boehheifli).* 
1  have  seen  the  contents  of  tlic  uvula  Nabotlu  rendered  turbid 
by  heatiu".  Tdanus  always  found  albumen  together  with  mucin 
in  the  synovia  within  the  joints.  The  Buttons  fluid  of  colloid  oysta 
contains  varying  quantities  of  albumen,  as  wc  learn  from  the 
react  inns  obtained  by  Virchow  and  RoVitanslcy. 

The  peculiar  substance  named  pi/tn,  which  lias  frequently 
by  Uiitorboclc  in  pus,  has  been  regarded  by  many  ob- 
constnnt  constituent  of  mucus,  rind  even  ax  identical 
uith  mucin  (Ksehlmlrr.).t  The  trronsooa  character  of  luch  an 
Opinion  may,  however,  be  readily  seen  on  comparing  the  properties 
ascribed  to  the  pyin  found  in  pus  with  those  of  mucin. 

Vat  oecura  only  m  very  small  quantities  in  normal  mucux, 
although  the  quantity  increases  in  proportion  to  the  neeuiTenci  of 
albumen  and  larger  quantities  of  mucus-iMrpuM-les.  NasscJ  found 
G*2jg  of  a  semi-solid,  yellowish  white  fat  in  the  solid  residue  of  the 
normal  nasal  secretion,  whilst  the  same  mucus  contained  only 
4'44RJ  of  solid  constituents. 

The  mucus  likewise,  contains fclSYotfivC  mutters  soluble  in  water 
and  alcohol,  but  they  have  not  been  very  carefully  examined.  The 
quantity  of  those  substances  is  no  doubt  increased  l>y  the  glandular 
secretions  which   are  mixed  with   the  mucus  in   the  itomadl   and 

•    Diwrtrt.  imuiR.      I-*-ipft_  1H4A. 

t  Ku.ts  Kagaasa.    W.  is,  a  ISO. 
I  Joura.  f.r-r.Ch.    Bd.SO.S.SO. 


376 


MUCUS. 


altogether  tlw  case,  the  separation  of  una  soluble  albumen  from  the 
insoluble  BN  )>  effected;  but  this  is  by  DO 

means  the  cue,  for  Hw  swollen,  ;rclati nous, or  apparently  coajpalatad 
mucin  only  gives  up  the  albumen  to  the 

after  a  long  tfa  QeAOfl        If  ftecessa  *K*M^B^^^I^*P 

attain  a  cxnnparatively  successful  result,  to  distribute   tl>c  mucus 
repeatedly  b  water,  and  after  suffering  it  to  form  a  deposit,  to  poui 
only  the  clear  fluid  upon  tin:  Biter,  repotting  the  process 
filtered  fluid  no  longer  exfiihit*  any  •  ■■  on  heating;  fnr 

Uie  insoluble  mucous  residua  cannot  be  collected  on  the  filter  unci 
the  albumen  has  been  completely  removal.  The  quantity  of  the 
Utter  substance   may  be  ■!  ■  I  by  the  ordinary  rules,  and  a 

further  tnpanition  of  the  mucin  from  the  epithelium  may  then  In* 
etftfltrd  by  means  of  diluted  aUual 

If  tbfl  nbttanOfl  named  pyin  occur  in  the  mucus,  or  if  uSe 
latter  contain  a  substance  not  coagulable  Hy  heat,  bd  tabk 

by  acetic  acid,  although  not  Main  soluble  in  an  excess  of 
the  albumen,  in  case  tin*  fluid  am  MM  aBaMoe,  must  prtvtfMtdf  be 
precipitated  by  n  ilm^,  and  it>  quantity  determined,  after  which 
the  pyin-like  substance  may  be  separated  from  the  filtered  noxi 
by  acetic  acid.  In  ease,  however,  the  mucous  fluid  »  alkatim-. 
substance  must  first  In*  precipitated  by  acetic  acid,  and  then  watfcld 
for  some  time,  in  ordcT  to  remove  any  albumen  that  m.tv  liave  brcu 
precipitated  from  the  solution  by  10  .   and  after  the  filtered 

fluid  has  been  carefully  neutralised  by  ammonia,  which  ueneimUf 
impart*  home  degree  of  turbidity  to  it,  it  must  finally  lie  boiled. 

Phi  «|u.u:tiuiive  determination  of  the  remaining  unrnnic  and 
mincrnl  constituent*  of  the  mucus  may  easily  be  conducted  by 
following  the  rules  already  given. 

We  nrv.  ueeessurily  unable-  to  form  any  estimate  of  (he  quantity 
of  mucus  secret n I  by  the  different  mucous  membranes  ;  an 
would  seem  sufficient  to  drnvr  attention  to  the-  view  advam-rd  by 
Valentin,  that  the  secretion  separated  from  the  surface  of  many  of 
tlie  mucous  membrane*  must  be  regarded  as  exceedingly  small, at 
oven  absolutely  nothing  in  tlifl  normal  state.     Ft  ,\y  be  re- 

garded as  the  result  of  special  or  general  irntation,  when  any  oaa» 
sideralde  <|u.mti:y  of  mucus  h  separated  from  an  apparently 
bcttkhj  maocrai  membrane; — a  view  whioh  seems  to  eee- 

hrmution  from  the  circumstance  that  normal  mucus  can  never  be 
obtained  from  the  living  body  in  quantities  sufficient  for  chemical 
■nalyMs  u.i  im.si  i,c  scraped  awaj  From  the  raucoi  ••  me  nbraaasf 
animals  immediately  after  they  have  been  killed.    The  liability  *> 
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funned  solely  fmm  the  C  vutitutflti  of  the  Uood-plflsmi  I  know 
of  only  one  analysis  of  the  kiiul  ■  litad  '  Q  I  hro*  light  on  the  sub- 
ject, and  this  \icldcd  more  potath  and  less  soda  in  the  ash  of  the 
mucus  tliun  in  tlut  of  the  blood  WIQil>|  but  as  this  rnucu*  had 
been  secreted  during  an  acute  catarrh,  and  ImMl  I  bring  very  rich 
in  young  COO  n-corpusclei),  contained  also  some  granular 

cells,  it  does  not  afford  any  conclusive  evidence* 

The  method  of  analysing  mucus  would  be  very  simple!  if  it 
were  not  wholly  impracticable,  in  most  cases  to  separate  the  true 
mucin  fan  [In*  ir/V.t  which  are  led  with  it.     It  is  only  In 

a  few  rare  instances,  as  in  the  case  investigated  by  Schcrer,  and 
already  referred  to,  that  the  morphological  elcmcnU  can  he  col- 
li  Tin-  *ilt*r  by  mixing  the  object  with  a  large  quantity  of 
water,  arid  rendering  it  capable  of  lining  filtered  by  repeated  mid 
continuous  shaking.     The  mucin,  however,  instead  of  being  distri- 
buted through  the  water,  is  In  ninny  instance*  converted  into  an 
apparently  coagulated  condition,  this  being  more  especially  the 
i  cHlJirrlml  luoiH-'iiul  nmnii,  which  becomes  shrunk  by  the 
abstraction  of  the  alkaline  salts  which  had  previously  caused  the  cuucua 
to  present  a  swollen  appearance.      When  the  mucin  is  not  soluble 
in  water,  the  only  method  <•(  determining  it  even  in  an  approximate 
re*?,  is  to  filter  t)ir  <•  nfter  it  has  been  digested  with 

ily  diluted  ammonia.  Ui)fuituimtcly>liowcvcr,  the  mucin  which 
hfts  been  dissolved  by  the  alkali  passes  very  slowly  through  tlio 
filter,  in  consequence  of  the  obstruction  presented  by  the  gelatinous 
swollen  epithelium.  In  many  coses,  therefore,  this  method  proves 
(Mull  r  the  separation  of  the  mucin  from  the  above  described 

morphological  elements.  If  wc  succeed  In  removing  the  epithelium 
by  filtration,  the  mucin  may  be  precipitated  from  the  neutral  or 
weakly  acid  solution  by  spirit,  and  from  the  alkaline  solution  by 
dilute  arctic  acid;  after  this,  the  precipitate  musL  be  washed  with 
bat  spirit,  and  afi  $  dried  at  a  temperature  of  1*20°,  must 

again  be  washed  with  hot  water,  in  order  to  remove  all  the  mineral 
and  organic  cs  which  arc  insoluble  in  spirit.     The  waters 

employed  in  rinsing  must  then  each  be  strongly  concentrated,  and 
immediately  evaporated  with  the  spirituous  solution  filtered  off 
from  the  mucin,  while  the  residue  is  extracted  with  ether,  alcohol, 
and  water. 

When  uU'it.ntn  El  pre-omt:  with  the  mucin,  which  indeed  it  very 

e rally  is  in   the  lar^e  quantities  uf  the  substance  necessary  for 

such  investigations,  the  diilieulty  of  the  analysis  is  greatly  in  creased. 

If  the  muciu  were  insoluble  in  water,  which  appears  to  be  never 
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altogotber  the  BMB«ti  a  Mparttkn  «>  the  soluble  albumen  from  ik 
ins.iliil.1.-  mucin  might  be  very  easily  effected;  but  tins  u  by  m 
I  the  case, for  the  swollen,  gelatinous,  or  apparent!?  co^obtfoJ 
mucin  -iily  flTW  up  the  albumen  to  the 
after  ii   lODI  dm*,      Hence   ll   is  uecesaa 

attain  a  comparatively  successful   result,  to  distribute   the  m 
repeatedly  in  water,  and  after  suffering  it  to  form  a  deposit,  I 
only  the  clour  fluid  upon  the  filter,  repeating  the  process  until  tat 
filtered  fluid   no  longer  •9tHbitt   IDJ  tipnlcseence   oil  heating;  (it 
the  insoluble  muco  i  BDAOl  be  collected  on  the  tiller  utfil 

the  albumen  baa  been  completely  removed.  The  quantity  of  tie 
latter  substance  may  be  determined  by  the  ordinary  rule*,  and  a 
further  separation  of  the  mucin  from  tin   cpithelu;  IBM  I* 

effected  In   DMSnt  of  dduted  alkalies. 

If  the  substance  named  pyin  occur  in  the  mucus,  or  if  the 
latter  contain  a  substance  not  coagulable  by  licat,  but  precipitaba? 
by  acetic  acid,  ;ilthnti^h  not  again  soluble  in  an  CXOH  of  this  aol 
the  albumen,  in  ease  the  fluid  was  not  nlkidinc,  must  prrri osWj>  be 
p»dptt4tod  by  boiling,  and  its  quantity  determined,  after  whidi 
the  pyin-likc  substance  may  be  <cpnmted  from  the  filtered  flaxl 
by  acetic  acid.  In  owe.  however,  the  mucous  fluid  is  al  leal  in  . 
xuhstuncc  must  nntt  be  precipitated  by  acetic  acrid,  and  then  washed 
for  some  time,  in  order  to  remove  any  albumen  tliat  may  have  bceo 
precipitated  from  the  solution  l>y  acetic  acid  ;  and  after  Lhc  filtered 
fluid  bus  been  carefully  neutralised  by  ammonia,  which  ^erterattj 
imparts  some  degree  of  turbidity  to  it,  it  must  finally  be  1  wiled. 

The  quantitative  ifatl BHD iuatiuu  of  the  n-inniniii:;  organic  and 
mineral  constituents  of  the  mucus  may  cosily  be  conducted  by 
following  the  rules  already  given. 

We  are  necessarily  unahle  to  form  any  estimate  of  the  yutiniity 
tit  iniiri.s  "ifeud  by  the  dittrrent  mucous  membranes;  and  it 
would  accm  sufficient  to  draw  attention  to  the  view  advanced  by 
Valentin,  that  the  secretion  separated  frcm  tin!  surface  of  many  of 
the  mneouB  membranes  must  lie  regarded  as  exceedingly  small,  or 
ri'en  iibMilulel)  uothim;  in  the  nunnal  rtStt  It  i.-.i,  -  u\\  HP  re- 
garded a*  thfl  result  of  s]>ecia]  or  general  irritation,  when  amy  coa- 
atderablo  quantity  of  mucus  is  separated  from  an  apparently 
heali  ;.  i aueotu  membrane; — a  view  which  acems  to  derive  eon- 
tirniatinn  from  the  dlCUnutHMM  that  normal  mucus  can  neTer  be 
obtained  from  tin  Rrj  ,_■  iw.U  in  u,uautiUcs  sufficient  foe  chemical 
analysis,  but  must  l«  scraped  away  from  the  mucous  membrane  of 
animals  immediately  after  they  have  been  killed.     The   liability  to 
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error  presented  by  such  means   is  too  obvious  to  need  further 

comment.      It  is   probable  that  the  secretion  is  seldom  perfectly 

i..!  when  present  in  excess  in  morbid  affections  of  the  mucous 

* u  i*  generally  mixed,  in  these  eases,  either 

wmi'Tra^Li1.1""  Bntion*     This    is   shown   both  by  the 

roicro3Copicu-incchaiitc.il  an<l   the   chemical   investigation  of  mor- 
seereted  mucus*. 

We  have  already  observed,  in  the-  bi  nf  tb!l  fihaptefj  in 

reference  to  the  'iiiy'm  of  the  mucus,  that  the  seat  of  the  formation 
of  this  fluid  is  not  limited  to  the  Bnnooue  follicle*,  fef  we  have 
already  noticed  uvml  BttOOia  BambnunB  ill  which  there  was  no 
appearance  of  any  mail  glandular  Organs.  SbfflS  lei  tv,  indeed, 
mm  to  warrant  the  conclusion,  that  the  fonmtion  of  maces  ii 
not  limited  to  n  definite  spot,  or  associated  with  any  definite 
tissue.  The  conversion  of  \\ 'hftltOUsl  gelatin  into  a  substance 
perfectly  Mtnilar  to  mucin  in  reject  to  its  physical  and  ch<MuIr:d 
properties,  the  gradual  IrunM'ion  of  the  colloid  ni.tvt  of  many 
cvsta  into  perfect  mucus,  anil  its  occurrence  in  many  exudations 
proceeding  from  serous  membranes,  arc  facta  which  cannot  be  lost 
siftht  of  in  our  consideration  of  the  Origin  of  mucus.  TUanv  has 
drawn  special  attention  to  the  circutiwunee,  that  epithelial  **ti 
tares  are  stffBjl  present  wherever  ilirre  is  Irue  mucus.  Thin 
observation  might  lead  to  the  assumption,  that  the  formation)  Of 
inucus  is  connected  with  the  development  of  certain  cello,  that 
Is   to  say,  that   Its   production   occur*   simultaneously  with   the 

development,  nf  Certain    morphological  elements.      Two  views  lieiv 

present  themselves  for  our  consideration ;  one  of  which  is,  that 
the  albuminates  of  the  liquor  sanguinis  become  decomposed, 
under  certain  hitherto  unknown  conditions,  into  the  substratum  of 
Kite  epithelial  cells  and  into  inuene,  whence  tin*  latter  substance 
might  in  some  respects  be  considered  n.%  a  secondary  product  of 
thfa  cell-formation,  so  that  the  mUCOQl  juice  in  the  mucus  would 
hold  the  same  relation  to  the  BptthebsJ  coll  |  sj  the  spirituous  fluid 
doe*  to  the  yeast-cells  in  a  mixture  which  has  undergone  fcr- 
meotadon.  Hie  other  view,  which  leema  to  be  supported  by 
numerous  observations  made  bj  Bcnerer  and  Virchow/  refers 
the  origin  nf  the  mucus  to  a  partial  disintegrate)  of  the  epithelial 
.  All  who  have  followed  Frcriehi  in  hi*  observation*  OH  the  me- 
taraorpbosu  of  the  Bella  within  the  gastric  jaicej  or  who  base  exa- 
mincd  tbcm  by  the  DHOTOSt  Dpfl  in  the  preparation  of  artificial  gastric 
juice,  will  cosily  comprehend  the  gradual  solution  of  the  gastric  cells 
•  lu  ft  l'nv%Ui  Communication. 
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;i:n!  ; brfi  ccavendoii  into  a  mucous  fluid.  SuchaconYcrsioo  of  ceils 
into  a  mucous  substance  would,  tl  cniorc,  at  all  event*  not  be  wasfir 
without  analogy.  Seherer  and  Vlrohov,  however,  go  still  further, 
and  advance  the  ojiin ion,  ba«ed  upon  several  pathn  .irsl 

ohsMTvati.i!.'.  and  chanted  tttperimaata,  dm  certain  colloid  tab* 
stances,  and  others  adapted  for  the  formation  of  unne,  may  W 
converted  into  mucus  under  certain  conditions  which  still  rcsaun 
to  be  explained,  and  even  without  nnv  ell -formation  ;  am!  brnrr 
ilirv  rtgflrd   the    tattef  modi  Of  dtvdojMMnt  as  associated  with  the 

enatvnoo  of  colloid  or  cartilaginous  substance*.  This  view  b 
supported  not  onlv  by  the  absence  of  epithelial  structure* 
in  many  mucus-cuntnininj;  cysts,  but  more  especially  by  the 
freipiciitly  noticed  conversion  of  tha  gelatin  of  Whar.on  into 
perfect  mucus.  It  appears,  to  U|  still  to  rec|uire  mi  urate  chemical 
experiments,  to  decide  which  of  these  two  hypotheses  clcacrrca 
the  preference.  The  elementary  unalyses  which  were  mad*  by 
Nehercr  On  u  single  variety  of  mucous  juice,  unfortunately  d. 
enable  us  to  deddfl  the  ipicst-on,  botll  liecause  the  atom 
could  not  he  determined*  and  because  we  are  still  enl  -ienl 

in  SO  aooontfl  analysis  of  the  cpithclml  cells,  U>c  colloid  substance, 
&o.     It  remains  for  us  to  hope  that  the  ii  ting  powers  of 

men  like  Bcberer  may  before  long  enrich  science  with  the  know- 
ledge  necessary  for  elucidating  a  subjevt   which   is  so   iol 
associated  with  the  advancement  of  physiology. 

The   localities    in   which  mucus  occurs    clearly    democu 
that  it  u  especially  designed  to  serve  as  a  protecting  medium 
all  the  parts  which  arc  placed  in  a  reciprocal  connection  with  the 
outer  world  (Job.  M  tiller). 


e  know- 
iiimatrly 

locistrata 

•diuro  ta 
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Ai.tiioi )QH  in  a  certain  point  of  view  we  may  regard  the 
Bpidormitj  the  noils,  hairs,  feathers,  and  scales,  as  producta  of  the 
secretion  of  the  skin,  these  objects  will  rind  a  more  appropriate 
bird  volume,  when  we  tn»'  of  I  isinl  rnivtry. 

V\  I  >liall,  therefore,  here  only  notice  those  two  well-known  acere- 
t urn*,  the  sebaceous  matter  and  the  sveat. 

'I 'In-  tthactoui  matter  is  accreted  by  those  innumerable  glandu- 
lar structures,  the  folliculi  te&acei,  which  are  distributed   < iter  tha 


seous  secrktioxs. 


ivholc  aUin  ;  they  are  racemose,  branching  glandules,  with  flask-like 
•r  pear-shaped  secreting  vesicles  (the  saccule*  or  acini)  and  a  n  ry 

oW  neck.  There  arc  simply  two  anatomical  points  to  which 
*c  would  here  refer,  seeing  that  they  have  ;i  bearing  on  the  further 
ideeatzon  of  the  sebaceous  matter.  The  finl  'if  these  points 
i*,  thai  these  sebaceous  glands  arc  always  entirely  embedded  io 
non-fatty  conura,  and,  although  they  accrete  fat.  arc  never 
found  lying  iu  the  fatty  subcutaneous  areolar  tifsnsj  the  second 
is,  that  the  great  majority  of  these  glands  are  grouped  around  the 
roots  uf  the  hairs,  and  thai  theii  narrow  mouttis  open  into  the 
hair-follicles ;  it  i%  only  on  the  nj/mj»Ai*.  the  ghat  penis,  and  the 
inner  membrane  of  the  prtr*putiumt  that  we  find  sebaceous  glsuds 
Independently  of  the  presence  of  hairs  ;  the  gland*  on  these  parts 
ha\e,  however,  a  somewhat  different  formationj  the  acini  orsaocun 
beim-  u  u  c  rounded  and  grouped  in  a  mulberry-like  form.  Wo 
mi^ht  here  also  mention  the  racemose  Meibomian  glands, and  the 
coiled  and  twisted  tubular  ceruminous  glands,  since  we  shall,  in 
the  present  chapter,  consider  their  accretions,  in  so  far  as  our 
nical  knowledge  of  them  at.  present  exti  nds. 

Although  the  accretions  of  the  above  named  glandular  organs 

by  no   means  have   a   perfectly  identical   composition,  nnd    indeed 

probably,  to  a  certain  extent,  contain  very  heterogeneous  pODr 

yet,  in  regard  to  many  of  tlnii   pliwie.il   nnd  ehemienl 

.  they  arc  at.  least  as  nearly  allied   a*  the  transudations 

b    were    considered    in    a    previous    chapter.      In   order  as 

much  as    possible  to   include  the   comparative  physiology  of  the 

subject,  we  shall,  ut  the  same  time,  notice  the  composition  of 

castorcum.   which   has    been    shown    by   E.   II .  Welicr*    to    be 

essentially  nothing  more  than  the  secretion  from  the  innumerable 

i  of  the  pom's  and  clitoris  of  the  beaver. 

In  all  these  secretions,  without  a  single  exception,  we  rind  u 
larger  or  smaller  number  of  morphological  elements:  all  these 
glandular  vesicles  and  ducts  are  invested  with  a  fine  cellular 
epithelium,  and  hence,  on  a  microscopic  examination,  we  find 
tyilhfhnl  ceil*  in  all  these  secretions  ;  we  often,  however,  find  more 
pavement  epithelium  from  the  exti  rnal  skin  tbso  delicate  cellular 
st  i ui  tore  from  the  Interior  of  the  gland. 

In  most  of  these  secretions,  nnd  especially  and  inrarinUv  hj 
those  ol  |  ic  Meibomian  and  ccruminous  glands,  \\v  ffnd  pdouliar, 
oval,  angular,  or  roundish  ce(h,  from  r(fith  to  y^flth  of  a  line  in 
diameter,  which,  in  addition  to  u  pale  nucleus  with  nucleoli,  cou- 

•  Ber.  A  k.  »iielw  ftMwIlwh.  H.  Wit*    lUi.  7,  8.  IMA— WO. 
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minute,  dark,  and  dearly  defined  granules,  and  a  fev 
fat-gtobote. 

Tin-  tebaeeoss  glands,  Hta  the  i  ftilHolea,  when in • 

of  inflammatory  irritation,  produce  those  primary  cells  to  waiefc 
vre  apply  the  m-ctlh*  mucus-curpusclea,  eVc-     The**  I 

arc  pmanl  in  small  quantity  after  even  tin  *iof 

the  ikln  and  of  the  follicle*  in  question,  imt  rxjx-ciaHy  ia  tie 
thoroughly  puriforin  Bnidl  arc   secreted  .romstorf 

affections  of  tbt  neataa  and  of  the  Meibomian 

gland*,  in    balanitis,  in  acne,  and   i 
winch  for  the  must  part  lsave  their  leal  in  the  hair-follicles. 

adnata  animal  dcsrril>ed  by  <;.  Si-noir*,  the  aramsJoBkw 
Jorum,  LI  lonuunnly  fiumd  in  ihr  normal  bccntiuii  of  the  sebaoome 
ftUndtuas  well  Bfl  m  fcbc  lO-oalled  comedont*. 

An  album»\(jt>*  substance  is  contained  in  all  the  secretions  of 
men    gjundl  I  it  cannot,  however.  I*   m 
iti   the    sululnV    f •  ■  1 1 1 1 .  ftJnee,  in    accordance   with    tlw  '■  be 

which  aleiie  we  can  analyse  BlfM  BoEd  Catty  matters,  it  b  a>*r> 
separated  in  the  insoluble  state;  hence  we  cannot  deferable 
whether  it  is  most  Ntmilsr  to  casein  or  to  albumen  ;  it  \\  obviously 
a  protcin-hody  tram  its  behaviour  with  acetic  acid  and  fcmr 
Dyanide  of  potassium,  with  concentrated  nitre  acid,  hydrocUune 
arid,  Ac.  Btenbeckft  who  had  an  opportunity  of  examining  t 
nun  contained  in  every  distended   hail  -  found  in  the  dry 

substance   !M*2*   of  this  nlhumiiimm  aubstaitttj   I  I    found  4 "OJ  of 
it  in  the  vcrnix  cascosa  of  a  tolerably  full  •sized  foetus,  5*€ 
human  smegma  prnrputii   and  2'9*  in  til  kf   of  a  horse.  2*4}  in  t5* 
acnu -.-."lid   mass   obtained   from     the    fn-.h  poni  e   beaver 

(after  drying ,:,  and  0  *8j  bl  Canadian  cattoreum. 

r%la  and  lipoid*  conatitnte  the  prlndpal  part  of  thc*e  secrt- 
taonsi  the  other-extract  in  the  above  mentioned  case  oi"  Ba<  nbecsft 
amounted  to  SS'SJ,  while  in  the  vcrnix  cuscosa  I  determined  it  si 
47"&!(j  m  human  smegma  prieputii  (collected  after  several  operations 
for  phimosis)  at  }£-&§,  in  ihat  of  the  horse  at  4*r-9J,  in  the  freak 
oaatgrenrn  »>f  a  Grimmi  U:r, . ■;  .u  7'4j!»  '"  Russian  eastoccu 
JMg,  and  in  a  specimen  from  Canada  at  8'249*. 

Of  the  BOponifitd  fa'  Tid  roar«arin  arc  found  in 

sideruhlc  quantity  in  the  ether-extract ;  but  in  none  of  the  secret! 
which   1   have  examined,  including  the  cerumen,  was  tbora  a  trace 

*    MUllrr'n   Arcli.      I)U.\  S.  Jill. 

t  Qaufcta  Baadfc   I    (  Ji.     IM.  2,  ft.  St». 

I  Her.  <L  k.  *»ch*  fW  d.  Ws«.     IW.  1  *  SOO-SSS. 
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of  bntyrfa  or  of  butyric  add  to  be  detected,  althouch.  as  we  shall 
presently  »cc,  this  acid  rj  frequently  secreted  bj  the  sudori- 

parous  gland*. 

Of  lipoid*  1  found  in  the  smegma  prmnntii  n  littl, 
besides  a  body  xoluole  in  ether  nnd  hot  alcohol,  and  very  similar  t» 
cholftrtarinj  bat  no!  orystssusaUc;  ia  the  vernii  nnfinss  I  (bund 
only  this  substance,  and  could  not  detect  any  cholcstcnn. 

No  pfiosphorised  fatty  todies  were  found  either  in  the  vernix 
cawoaa  or  in  the  preputial  secret  inn 

The  uli  ilxil'n:  ivii.ni  iif  tinM'  secretions  oonriati  fin  the  moat 
part  of  the  imryaratts  and  oleates  of  pot  ash  soda*  and  ammonia; 
here  also  no  alkaline  butyr.ntcs  can  be  delected;  the  aninionia- 
aoapa  preponderate  somidenbly  ia  the  preputial  seem 

In  addition  tn  the  snaps,  rhe  almhnl-cv.r.racr  contains  only  n 
little  organic  matter  which  doc*  not  admit  of  I  nt  her  determination, 
Udeoa  o  substance  peculiar  to  a  special  secretion  or  some  inci- 
dental matter  huppen  to  lie  present, of  whirhwc  eh ill  tpeefc  further 
presently. 

BrntrliuA*  obtained  from  the  cerumen  n  fat  which  was  soft, 
white,  opaque,  easily  fusible,  devoid  of  action  on  litmus,  and  when 
treated  with  potash*  yielded  an  extremely  fetid  soap,  winch,  on  the 
addition  of  hydrochloric  acid,  deposited  the  fatty  arid*  in  the  farm 
of  a  white  powder;  thane  adds  did  nor  readily  mr  tn  the  surface 
of  the  solution,  and  fused  at  about  ■|On. 

Vauquclin  found  that  the  fat  of  human  hair  was  oleaginous 
and  coloured,  and  that  it  contained  sulphur. 

The  fatty  sweat  \vh lot  adheres  to  undre<«*ed  wool  eoiisist.s, accord- 
ing to  Vuuquclin.t  chiefly  of  a  potaah*eoapj  wbibb  on  *'1C  othor 
hand,  Chevreol  ;  who  lias  more  recently  examined  it,  found  non- 
aaponitiuhle  fat*  containing  neither  sulphur  nor  nitrogen,  one  of 
which  fines  at  60°,  while  Che  other  is  fluid  at  15°;  to  these  two 

fats  I  iiir  trvjirriiv .-  ii. lines  nf  .sfrarrrhi  and  rfarrin. 

I  found  that  the  alcohol-extract  \w  the  vend*  coseosa  amounted 
to  15'0^,  in  the  human  preputial  anient  on  to  7"  *!!•  end  in  that  of 
the  horse  to  !»•<;;■. 

The  pennons  constituents  of  die  oostnreum  soluble  la  slooool 
*till  require  a  more  accurate  LAvcstigataon  than  they  have  yet 
received.     The  amoout  of  these  matters  in  castorcum  is  extremely 

•  Uteb.  «l  Ghent,    B&.  n,  s  vtrc 

t  Ann.  dc  Chiai.     T.  47,  p.  -'7';. 
I  Cumpt.  rend.    IB40      No.  IC. 
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variable;  in  a  fresh  German  specimen  1  found  67*7f»  w  *  *raokaJ 
•■<  eti  an  n  I  :  !-.$■!  j. 

In  all  t!  ^  I  also  found  small  q  of  nutter 

soluble  only  in  valor,  the  DTgUUd  j-ortion  of  wr  i  HOI  **■"* 

of  further  deft  «'n.     In  the  vemtx  enseoaa  1  found  An  the 

WttCf  QKtWCt  amounted  to  3"3J,  in  the  human  preputial  megM 
to  6*1$,  iinti  in  ttiut  of  tin-  bom  Ko  ■'>' V\ 

Th at  portion  of  these  secretions  which  is  buoMUl  in  water, 
aloohol,  and  ether,  consists  for  the  most  part  of  tin  histological 
structures  which  have  been  already  mentioned,  ai»d  likewise  of 
hairs;  at  all  events,  so  far  as  the  veriiix  caseosa  is  concerned, 
through  which  wc  always  find  a  network  of  lanugo  rwinaur. 
From  this  mass  wc  may  extract  tiie  al>  I  oned  albuminous 

•ttbttaoi08^lfbiefa|  bowei  bTj  al  all  events,  in  part  belong*  to  thecrhV 

We   find    OnH  RtnOUrt    Of  nraDBj  mineral  rrniAtitwmto, 

namely,  a  little  t-Mw  iittr  tjf  sodium  and  hydrochhroU  of  «aa*MMt« 
with  phosphate  of  ammonia  and  soda,  Eariky  photphatt*,  on  the 
other  hand,  occur  arable  quantity;  there  bein*, atsjortfaag 

to  my  analyse*,  6'5 J  In  the  rerniv  OaaOOtft,  «*7j  in  the  senega* 
pneputii  of  in.iu,  .11  .!  vr;  in  rh.  if  i>f  the  horse. 

From  this  sketch  of  the  few  experiments  to  which  secretions 
of  this  clu.™  have  been  subjected,  wc  mar  at  all  events  draw 
•  •■in -liiMnn.  that  however  dirTrrent  the  position  and  the  structure  of 
the  ttbaCBOai  inland*  may  be,  they  MCrttt  tolerably  similar  prodocu. 

It  is  loflSaentlj  obvkms  dial  weight  enn  he  sttactxd 

to  the  defc  RDllMtioDJ  of  the  quantity  sj  -c  secret  was; 

in  order,  however,  to  give  some  general  idea  of  the  amount  of 
water  that    \%   present,  it  may  be   i  D ■  tsOBtd   that  in   the   vernix 

OH  1  found  Cr  i  John  Davy*  |7*8/|  of  water,  but  tas* 

in  the  M-ru)iiin.>  of  Ihc  lebaceoaj  ghndsofuu  •%  in  U* 

air,  the  quantity  of  water  is  far  less  in  consequence  of  the  con- 
tinuous evaporation,  although  it  in  hnble  to  great  variations 
depending  on  external  condition*. 

Wc  have  now  fco  niu.tiun  ■  few  substance*  which  are  to  *»■ 
regarded  either  as  incidental  admixture*  or  a*  constituent*  peculiar 
to  individual  secretions.  Amongst  these  wc  must  first  mention  a 
bile-tike  tubttance,  which  1  hm  found  in  the  preputial  secretion  af 
man.  il»-  horse,  and  the  lwnver  :  as  I  have  been  unable  to  find  ic 
in  the  »crnix  c<iseo*n,  in  tie  cerumen,  nr  the  secret  ion  of  the 
Meibomcan  glands  of  a  scrofulous  child,  it  appears  to  be  peculiar 

•    3Jcdiro-c*W.  Trans.     1844,  p.  193. 
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to  Hit  hairless  sebaceous  follicles  of  tin    prepare  and  the  glani 

is.      It  was   obtained   from   the  ctlicrcnl   cxtmrt    bj   SatraC 
with  water,  and  xielded,  with  sulphuric  acid  and  autpir,  the  most 
beautiful   biliary  reaction  ;  that  this  could  DOl  bi  far,  is  sumceutly 

■  mis  ft i it ii  its  Mil :i I »i ltiy,  as  wc'tl  i*  from  the  rapidity  with  wlm  li 
the  reaction  ensued ;  but  a*n  lha  die  substance,  ii  identical  with 
any  of  the  products  of  decomposition  of  the  biliary  acids,  is  a 
question  that  muxt  he  decided  \rj  further  investigations. 

The  mritwujt  cmislititrnl*  of  raxtnreuin  have  been  already  men* 
t*<>Tvcd.  Wiihlcr*  lias  shown  that  they  contain  carbolic  acid*  or  oxide 
of  phenyl  (C„  Hrt  09),  which  muv  be  detested  by  the  blue  colour 
mperts  to  a  pine-sharing  saturated  with  hydrochloric  (Runge) 
trie  acid  [Lasrenl  .  Since  the  resinous  BonstUnents  of  i 
torcum  coincide  in  a  remarkable  manner  with  those  of  hyracevo 
[which)  according  to  my  investigations,  can  only  be  the  dried 
intestinal  excrement  of  Myrax  capensis).  and  since  phmylic  acid 
ocean  In  both  tbeaeaubatanccn,  it  seetni  most  prolmhh  thai  ibey  ire 
not  products  of  the  metamorphosis  "f  tissue,  nr  that  they  are  any 
peculiar  secretion,  but  merely  derivatives  of  the  resinous  sub- 
stantia conveyed  in  the  intestinal  canal  of  the  animal  H  iih  its  fiKML 

Benzoic  acid  ha*  been  detected  in  eastoreuin  by  SaUffieij 
Brandea,  Batka,  and  hMegel;  from  certain  experiments  which  I 
made  on  the  contents  of  fresh  pouches,  I  think  it  probable  that 
hippuric  acid  m  originally  contained  in  this  auhstancc. 

I  found  benzoic  ncid  in  the  preputial  smegma  of  a  horse. 

It  is  very  doubtful  wlicilier  uric  arid  occurs  in  caatoreum, 
although  BlUtdes  believes  that  he  has  found  it. 

In  the  preputial  secretion  of  herbivorous  animals,  there  is 
little  phosphate  of  lime,  which  seems  replaced  by  carbonate  of 
time;  lh\u,  nr  all  events,  is  very  abundant  in  OBStmUflL  This 
salt  may  l»c  easily  recognised,  by  observing  under  the  nneroecope 
the  considerable  development  of  gas  which  the  residue,  insoluble 
in  ether,  alcohol,  and  water,  yield*  on  the  addition  of  acetic  acid, 
and  by  noting  the  considerable  turbidity  that  is  induced  in  the 
fluid  which  is  thus  obtained,  by  the  addition  of  oxalate  of 
ammonia. 

In  fresh  castoreum  we  can  recognise  with  the  microscope  the 
well  known  crystals  of  mttphutc  of  time,  and  in  the  preputial 
smegma  of  the  horse,  the  octohedrul  forms  of  o,nila!e  of  (iun\  The 
presence  of  both   salts   may  be    readily  confirmed  by  a  lew  micn»- 

cheiuical  experiments. 

Aim.  U  Cii.  n.  l'luimi.   Bu\  40,  6.  SCO,  auJ  B<1.  Go,  8.  MS. 
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The  smegma  horse,    which    I   obtained  f ne 

was  of  a  blackish   pay  colour,  soft  and   p  a*  tic  Qm  wax, 
when    fn  when   dried,  it  was  hard, 

ill i  n  ix!  b  inle.  mid  presented  my.  fracture. 

Little  remains  to  be  noticed  regarding  the  different  methods  of 
V  these  secretions,  both  qualiu' 
addition  to  the  ordinary  general  rale*,  Mad  to  the  special  remarks 

cm  llie  ihMrctinii  of  each  individual  constituent. 

The  abort  inctiUoncd  iU&ununtws  sit6*ta*ccc*n  be  vn\y  fippttaik* 
nsftejy  defemUMdL  lifMfl  it  eeo  Onl]  he  extracted  by  acetic  acid 
from  the  ratter  that  is  left  eft*  tun  with 

:  ibis  ecid,  howeftr,  abstract*  a  I 
iilln  iiinous  matter  nod  a  oertajn  i-iiontity  of  earthy  salts  from  the 

i      termmed  this  i  iiU 

following  immiier:  —  1  dried  the  residue  after  its  extraction  with 
indifferent  incnsliua.  and  dchfl  n'.ni'd  its  wei"ht  .  1  then  digested 
It  for  several  hours   in    moderately  dibit 

after  drying  agam.  i -•■  ghed  it;  the  loss  of  weight  indicated  tec 
sum  of  the  matters  extracted  by  the  acetic  acid;  the  acid  tohl 
w;i<  enperratedj  and  Ice  rasidue^  vithoot  an  further  treatment, 
was  incincnttcd  for  tin  determination  of  the  mineral  n I utters  ;  llie 
fit  of  the  ash  was  then  deducted  from  the  loss  of  weight  which 
the  residua  had  saffiared  from  the  acetic  acid.  I  thus  obtained  tfcc 
Dumb  f   ■■•■■,.-  the  quantity  of  the  albuminous  substance 

con  toned  in  tl  .mi 

\\  nh  regard  to  the  carbolic  ocid,  se  liaTc  only  further  to  add, 
that  its  ni  'n..  \-  by  no  maun  mi  testis  I..  I>c  recognised  as 
might  be  Mppaaed  from  the  above  named  reaction  ndc- 

pendently  of  die  extremely  minute  quantity  in  which  it  occurs  in 
oastoreuju),  the  application  of  pine  or  fir  aha  lurated  with 

hydrochloric  eddi  is  exposed  to  certain  fallacies*,  for  the  sha\ . 
of  these  vooda,  after  being  noted  on  by  this  acid,  readily  assume  a 
blotafa  green  ookna  on  expoaura  to  the  sua  ■  benee  it  la  necessary, 
before  applying  Lli  a  separata  the  carbolic  arid  as  completely 

as  possible  from  llie  resinous  and  fatty  constituent*  0  !»to- 

retim,  which,  hovever,  in  ooneeqtience  of  the  slight  solubility  of 
rarbolie   edd    in   alcohol   and   ether,  and  its   high    bi  'int. 

1*7'  C,  is  eltogetbai  unpneticaUe  when  only  small  quantitiee  are 
present. 

f|  ■  have  nothing  ti'  odd  to  the  observations  contained  in  the 
first  volume,  regarding  the  method  of  detecting  and  separating  the 
JjpoMf  uud/fff>,  fiijrjjuric,  benzoic,  and  arte  acid*,  oxalate  of  time,  &c. 


TUB   SVTKAT.  M 

We  have  .it  present  no  mains  of  determining  the  pumH 

matter  Merited  by  tl>  u«  gland*  oeUoctsTelyi  or  by  special 

grnnps   of  them:   moreover,  daily  rxperit  nee   teaches   us  that  the 

aiiMn.ni    iiiusi    be   very  variable  in   different  individuals  end  undrr 

nl  physiological  and  pathological  conditions. 

With  regard  to  the   origin  of  thin  secretion,  wc  must  bear  in 

mind  (when  forth*  ing  [t]   that  the  fat  of  the  MbftOMQI 

Is  must  either  be  derived  directly  from  the  blood  of  the  capll- 

iea  coiling  Around  tltcm.  Of  must  be  formed  from  oilier  matters 

in  the  cell*  of  these  minute  jjlunds;   for  it  is  Worthy  of  notice  thai 

ahnoHt  all  these  sebaceous  glands  arc,  as  it  were,  rooted  In  i  tissue 

irli    is   complete!]   devoid  of  fnt,  and  do  not  penetrate  Into  the 

Ly  cellular  lisiUt  beneath  the  cnrinin  ;    1 1 *< -  ijlanA  jimi*  i-  almost 

absolutely   devoid   of  fat.     The    variously    refracting    granul     . 

globule*,  and  vesicles  winch  occur  in   mftny  cfiUSj  a-;,  for  instance, 

In  those  of  the  external  auditory  canal  and  of  the  Meibomian 

ida,  mi  ffi'ijuently  appear  to  represent    new    progn  KaMi 

of  «!■  I  ut  of  the  same  object,  that  wc  etc   almost  led  to  the 

jOCture   that    the   fat   peculiar  to   these   secretions  is  primarily 

d  within  these  glands. 

These  gland* yield a  tatty  investment  to  the  bair  ami  cuticle] 

Krausc*  regards  it  as  definitely  established   that   this  secretion 

diminishes  the   hygroscopical  property  of  the   horny  layer  of  apt- 

denni  -    and   of  die  hair,  and   that    it    h.-ncc    cl.ecU*    the    too  rapid 

evaporation  of  moisture,  and  the  drying  up  of  the  deeper  epidermic 
layers  and  of  tlic  roriuui. 

Under  the  term  tutat  we  include  only  the  fluid  secretion  of 
the  sudoriparous  glands,  without  reference  to  the  question,  whether 
these  glands  are  aKo  tbe  sources  of  the  giseoua  trenepiratit  n  el 
the  skin  or  not  The  BudortparOfU  glands  aie  thread-like,  delir.it  i  , 
single  tubes,  not  communicating  with  one  another,  which  originate 
in  n  blind  extremity  in  the  fitly  BubontN  M  I  I  OaUufat  tissue,  where 
they  form  spirally  twisted  coils ;  they  then  make  their  way  through 
the  corium  and  the  younger  epidermic  layers  in  a  corks t re w-like 
ur  ■erpentajie  coarse,  end  final)]  open  with  ■  considerably  con- 
tracted mouth  in  tl  I  CUtide.  These  tubular  sudoriparous  gland* 
are  always  in'  in  epithelium  which  cjtisUu  of  roundish 

or  oral-angular  nucleated  cells. 

The  sweat,  ax  t  collect*  in  drops  upon  the  skin  of  a  person 
who  is  perspiring  &teiy,  is,  «n  is  well  known,  a  colourless,  very 
vratcry  fluid,  with  a  rather  saltish  teatej  and  usually  communicates  a 

•  HaadvOrtetb.  do  Pl.yawl.    M.t»fc  lift, 
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iliar,  more  or  less,  intense  odour,  which  varies  with  the  cofcaneooa 
mm  which  it  baa  exuded :  In  tni>*t  cases  it  Imw  a  nak  acid 
i  i  rf  io  i  .  Indeed  it  i*  oalj  swe  itwhl  -l  baa  boon  odlecscd  from  tbe 
8.\U1of  and  the  fret  thai   Ifl  I  ften  found  to  bo  idkalinC. 

It  is  very  dillicdt  lo  obtain  A  kuificieut  o/  I  sweat  far 

chemical  analysis  to  MMVtUB  its  oo  rati  went*.    Thenars' 

:  i.ii  oilier  chemistl  have  employed  shirt*  saturated  with  »wrJ,wd 
extra*  tad  the  sweal  from  dwa  bj  rt  k*si  sorvc  ita;  bai  this  istbc 
Unt  advisable  method,  since  litre  there  i*  .d ways  a  larger  or  »*nalkr 
ii.  i  !  iboeeoua  anattCV  mixed  with  the  sweat;  perfectly  ckaa 
are  generally  used  in  this  case  in  order  lo  dry  the  skin 
Which  had  twen  previously  rleansed.  but  h  Bjprfn  bfOOgllt  into  a 
State  of  perspiiatiun.  In  ibis  way  the  above  uieatiunexl  error  a 
Certainly  mui  t)  diminished, but  it  is  not  alt  >£cthcr  avoided ;  U* at 
still  had  in  the  sweat  a  very  large  number  of  epithelial  scales, to  wUea 
B  little  of  the  sebaceous  secretion  always  adheres.  The  best  tnrthal 
is  that  whirh  eras  sdopled  bj  Ansrlmino^  vho  enclosed  bb  am 
in  a  glass,  cylinder  that  was  rendered  as  air-tight  as  possible*  sad 
thus  able,  hi  tl  e  ooaorae  of  live  or  six  hour*,  to  collect  about  s 
Eableapoonfid  of  *weat. 

Tin-  sweat  fflhtalnw  (inly  a  very  small  amount  of  solid  coaab> 
taenia |  Ansclmino,  whose  method  of  proceeding  is  certainly  U* 
best  tijiit  lias  bi.t  s,t  i  lopted,  found  that  tbc  solid  non-voisbk 
constituents  varied  From  0*6  Co   ia,J&{« 

The  jiriuripal  constituent  of  the  swear,  that  is  to  say,  the  sob* 
stance  wbieb,  neatl  to  tin-  ntcri  occurs  in  the  largest  quantity  ia 
this  fluid,  is.  according  to  the  experience  of  all  observers,  las 
chloride  of  sodium.  Phoft/JmU'  nf  HM&i  Lfl  not  found  to  sweat,  and  tat 
sjtjwftrtfs  only  rarely  (Sinumt),  while,  on  the  otlter  hand,  the  pre- 
sence of  saltt  of  ammonia  in  very  obvious  (Berzeliun*) :  lat 
ammonia  in  the  sweat  is  not  only  combined  with  hydrochloric 
acid,  but  also  with  organic  acids ;  indeed  it  probably  cxbts  a» 
carbonate  of  ammonia  in  alkaline  sweat. 

Utirl/tij  pht^phaifs  and  a  little  prrazidr  of  iron  are  constantly 
found  in  the  sweat ;  they  arc,  however,  probably  dependent  oti  la* 
admixture  of  epithelial  eel Ls  with  the  Maid  under  examination;  a 
is  only  in  consequence  of  the  assumption  that  lactic  acid  is  oobv 
talced  in  the  sweat,  tint  it  has  been  also  assumed  that  phoaphats 
of  lime  exists  in  a  state  of  solution  in  it. 

•  TituVmaaa's  7*>i\arUr.     Dd.  i:.  S.  :!-•]— 3*1. 

t  Ifauilb.  U.  mad.  Ui.  lk\.  a,  ti.  3M—3M  for  Eagtiali  Tractastko,  V«L  1 
pp/HM- HI  ] 
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It  must  still  remain  very  doubtful  whether  the  fat  which  is 
found  in  the  sweat  pfoeeede  Brora  tie  sudoriparous  glands,  or, 
vhetiter  it  only  depends  do  tin-  admixture  of  ■  little  of  the  bobbo* 

tiuti  of  the  iflbaoeoaa  glands.     The  fat  of  sweat  th.it  h.i*  been 

lOtod  in  the  ordinary  manner  has,  tn  point  of  fact,  precisely 
the  same  physical  and  l  properties  as  the  fat  of  the  seba- 

«ou*  gland*,  as  I  have  convincnl  raj  Mlf  by  Ul  examination  '•: 

perspiration  of  I  umiuni  after  delivery.  Krause*  has, 
however,  shown,  by  a  very  admirable  experiment,  that,  in  reality, 
the  sudoriparous  glands  themselves  secrete  true  fal  (together  with 
butyric  acid,  &C-)  It  is  well  known  that  then  are  no  sebAceona 
glands  on  the  palm  of  the  hand  or  the  Mile  of  the  font;  KflQVB 
removed  the  fat  and  any  loose  epithelial  scales  from  the  palm  of 
tin-  i  thcr  rod  friction]  and  then  covered  n  square  inch  01 

it  With  a  pad  of  filtering  paper,  from  which  all  fatty  matter  hud 
boon  removed  hy  ether;  this  pud  wax  firmly  attached  to  the  hollow 
of  the  hand,  and  retain*  d  then  for  one  Right,  being  securely  guarded 
from  external  impurities;  u  gentle  perspiration  mi  mdurcd  towards 
morning;  tlie  paper,  on  being  submitted  to  the  action  of  ether,  then 
yielded  a  fat  which,  in  addition  to  mar^ami.  Contained  an  - 
matter  which  rendered  tissue  paper  distinctly  transparent. 

Wt  may  further  readily  convince  ourselves  of  the  presence  of 
butyric  acid  in   the  swi  :.t,  by  extracting  with  spirit   texture:;  | 
roughly  impregnate  I  with  sweat — as,  for  bttanee^StOokingB,  flannels, 
and  other  parts  of  the  drvss  that  Imve  been  worn  next  the  body— 
and    distilling  tiic   extract;     «e   then   saUir.ite   tlie  acid  distillate 

I  potash,  evaporate,  and  decompose  the  salt  with  sulphuric  acid, 
when  a  most  distinct  odour  of  ruiH'id  butter  is  developed  j  l  mo 

ceded  in  obtaining  the  baryta  nab,  but  tin- small  quantity  of 
brregnlai  crystals  was  insufficient  to  enable  me  to  prove  with  "■• 
taiuty  by  micrometricnl  measurement)  that  the  sail  ww  butyrntcof 
bar\ta.  If  wc  can  form  an  opinion  from  the  odour  of  different 
kinds  of  sweat,  it  i*  very  probable  that  caproic  and  met 

It,  which  are  closely  allied  t.o  butyric  ai  ill.  are  also  present ;  in 
many  dUea»cs.  especially  such  as  in  aococnpanSed  by  an  acute 
avaatbernatous  eruption,  then  it  often  a  singularly  famg  smell 
of  metacctonic  :u*id.    Anaclmino  and  Simon  hft1  c  also  detected  W 

'  in  sweat  by  its  smell;  since  this  acid,  if  it   actually  occur  in 

sweaty  is  always  sasooiated  with  other  vulutile  acids  of  thix 

group,  it  cannot  be  determined  with  certainty  hy  any  of  the  known 

tests  for  aeeliu  acidi    it  is   only  by  experimenting  with  very  large 

'  Op.  cit.  p.  US. 
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quantities  tbat  we  can  form  n  decided  Opinio*  rc;prding  the 
tcnec  of  acetic  acid  in  sweat:  we  think  it  not  improbable  that  U 
occurs  there.     Berxelius  considers  that  I  free  arid 

of  the  sweat,  and  that  it  likewise  fa  in  OOUbill  i  the  assV 

monia;  Beraelius  has,  however,  not  operated  on  such  quantities  ol 
sweat  as  to  hare  enabled  him  to  determine  this  acid  with  bis 
nxry accuracy.    Si  ikc,  according  to  my  invrv  -.the  seen 

of  the  sebaceous  glands,  even  after  saponificatii  eithcT  mi 

volatile  fatty  acid.-*,  or*  it  most,  very  small  quantities  of  them,  tW 
above  mentioned  volatile  acids  must  of  necessity  pcrUiu  to  tit 
secretion  of  the  sudoriparous  gl  .■ 

The  rrtrartiiv  maftrrs,  which  afford  so  murh  IIMO]  hf 

iirsc  present  here;  from  the  facility  with  wtuca 
the  sweat  decomposes.  >t  is  even  more  difficult  to  arrive  at  aaj 
definite  conclusion  rc^ardine,  its  extractive  matter*  than  regardisf 
those  of  many  other  animal  fluids.  Although  we  cannot  recognis* 
mmm  .-  dm  snbHsuMBi  amy  BSsta  si  whacfa  poasesssai  v.r  pro- 
jicrtics  411"  a  prote'ui-hody.  a  sulphuron*  matter  must  he  conlaiars' 
in  the  sweat ;  for  if  we  keep  fluid  sweat  in  a  dosed  glass,  are  to»J 
that  a  considerable  quantity  of  sulphide  of  smm<  i  foenssd  ss 

as  ilsooiDUOcUon  commences. 

Tl»e  oWrTatioiis  which  have  been  as  regard- 

inj  the  qualiutire  and  qmuitita'.nc  changes  whicii  the  sweat  ma- 
derxocs  in  diseases  are  of  so  uncertain  a  character,  that  we  must 
hesitate  in  hating  any  conclusions  on  them.  Such  observation 
and  conclusions  as  the  fallowing, —  namely,  that  as  the  sweat  of 
panom  who  perspire  very  copiously,  a.%  for  inMartce,  of  rlicunastk 
nnd  arthritic  patients,  has  a  very  distinctly  acid  reaction,  tbcretoci 
rheumatism  and  arthritis  depend  on  a  lactic-acid  descrasaa  or  tha- 
lllWIIj—  IMglll  have  been  well  spared  in  medicine.  Wc  need  luanilt 
observe  that  the  iikcreosed  acidity  is  in  sod)  rax*  dependent  upon 
the  concentration  of  the  sweat  by  evaporation. 

Ansel mino  maintains  that  he  detected  atttanem  in  the  "critical" 

■J  of  n  paticiiT  with  acute  rheumatism. 

WSr*  DM  not  yet  been  found  in  tl>c  aiieat;  but  it  may  probably 
occur  there  in  cases  in  which  the  htood  is  richer  than  usual  in  tins 
substance,  and  in  which  there  is  a  very  copious  secretion  of  saeat 

Wolff  t  thou -hi  that  he  had  once  detected  uric  acid  \t\  the  dried 
sweat  fmm  die  forehead  of  a  patient  with  calculus. 

*  Iff**  has  he#a  found  la  il*  »*•«  «f  sashay  p«noas  \ty  t 
Alt*,  f.  CaSSa  ft,  Mikrm.   IW.  4,  »v  IOC),  *»J  ij  Scfaottm,  a  jmpil  «f 
to  cam  of  iru«l  OiioM  (see  fcelumiUN  Jsfarli.   fti.  74.  6-  *>— «.  K.  D.  | 

|   £>■»   ini.ur.  siitr.  cas.  CftlciliwiiMis.     1QU1SI; 
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Every  physician  must  hare  had  opportunities  of  observing  tli.it 
certain  pigment*  sometimes  occur  in  tin  .•.:.[  it  patients]  thus 
the  bodj  in"  n  of  Jj  andioed  pen  i  pei  ipire  freely,  lometbnea 

assumes  a  ><j11iuv  colour.  Bine  ami  red  pigmentl  have  also  been 
observed  in  tl  B  vai.1. 

It  has  bean  shown  by  the  experiments  of  Milly,  Juriuc, 
[ngenhones,  SpoUansaiiij  .Wrn.tliy.  Rarrucl,  and  Collard  do 
\i:inigny,*  that  gates,  and  especially  carbonic  add  and  nitrog$m9 
an  likewise  exhaled  with  tbc  liquid  Mention  of  the  sudoriparous 
glands,  According  to  t-lie  last  named  expcrimerjtafi&t|  the  ratio 
these    two   gases     is    TOT/    TOfiftbloi    thus,    in    the    irus 

rlnped  after  vegetable  food  there  in  a  preponderance  of  carbonic 

,    and    it  ft  i  i    animal    fond    an    exees?,    of   nitrogen;    Abeim-thy 

found  that  on  an  average  the  collective  £as  contained  r.ithcr  more 
than  two  thirds  of  carbonic  acid,  and  rather  less  than  one-third  of 
nitrogen.  When  the  process  of  perspiration  is  especially  active, 
as,  for  instance,  after  strong  bodily  exercise,  less  gas  is  on  tbc  whole 

W  itli  regard  to  the  method  of  analysing  the  sweat,  we  have 
scan  i  tiling  to  add  to  (h*  remarks  already  niude  (in  various 

parts  of  the  first  volume)  respecting  the  determination  of  the 
individual  constituent!  ounteined  in  this  secretion;  we  most,  bow- 

ever,  especially  recolleot  that  its  volatile  constituent.-,  ni U   be 

accurately  determined  by  a  careful  examination :  and  again  it 
must  not  be  forgotten  that  the  sweat  very  small?  decomposee,  and 
rise  to  tin-  secondary  formation  of  ammonia* 

Numerous,  and  undoubtedly  um\v  careful,  invffstlgfttiona  have 
been    made    r<  tlic    (tbsvl'ttc   ifitanliliv9    of    the    substances 

v. !  ioh  art  thrown  off  in  a  definite  time  by  tbc  sudoriparous  glands 
and  the  iki  I  generally.  We  lhall  postpone  any  notice  of  those 
investigations  which,  from  the  time  of  Sanctorhu  to  that  of 
Bcfaarlingi  have  simultaneously  included  the  cutaneous  and  the 
pulmonary  transpiration,  and  have  estimated  their  sum  collectively, 
till  we  I  reat  of  the  respiratory  process.  Cruikshank,  Aberncth j, 
Daltoii  and  Amclminn,  attempted  in  various  ways  to  determine 
tin?  amount  of  the  cutaneous  secretion ;  the  most,  important, 
however,  was  that  which  Ansclmino  adopted,  of  determining  the 
amount  of  the  perspiration  given  oil  by  u  single  extremity  or  by 
a  known  extent  of  cutaneous  surface,  and  then  calculating  how 
much  VOttld  be  given  off  by  the  whole  surface  of  the  body  ;  lint 
independeotly  of  the  circumstance  that  the  other  data  for  our 
*  Journ  dcllijsiol.    T.  U.p.  I- 
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calculation  depend  for  the  most  part  on  very  uncertain  assanap- 
tuni-.  no  Rrvuiwci.lt  can  be  attached  to  tJie  final  rcsuk.    TW 

;  eat  part*  r»  fotum  here  holds  g'xxl  even  to  a  le«  m 
than  in  au\  oilier  CaaO,  in  consequence  of  the  unequal  distribution 
and  unequal   development   of  the  glands   (us.  for   instance,  fa 
axillary  region]  ;  im!  (maDy,  the  cutaneous  surface,  when  efcloaed, 
can  hardly  <h-  nt>r  at  when  it 

eoriiiiimn  iir  fi.iV.   v.  ili  the  atmosphere. 

'I'Ih    ■   ■■  founded  oil  tlit*  WJ  labo.  'Slaptium 

of  Scgom*  Nlnmid  lead  us  nearer  to  (he  troth,  ulOtougli  the  naa- 
volatiKt  constituents  of  !l  I  skin  have  not  been  hero  included  m 
tbc  e  OD.   Scguin  obtain..!  absolute  numVrs  fortbe  aoiaoat 

•  if  injtU it  transpired  bytbesl  rolling  1:  rh  ■ 

maimer  that  lie  determined  the  lo*a  c 

c.\i  ■•■  I  rn  the  respiration  ami  ptrspintftOQ  arc  unimpeded, 

and  tb«  compared  this  with  the  lot*  of  treigfal  '*odj 

underwent  mIh  n  :l  •-  perspiration  wa&  retained  in  an  air-tb*ht  rase. 
r     ppears  from  these  cap  il   the  mean  amount   of  tbe 

cutaneous   i*   to  that  of  the   pulmonary  tr,>  n   uS;l,i 

ratio  to  which  the  Mill  more  cnrcfully  conducted  experiments  of 
Valentin  also  lead  us.  if  xrc  deduce  n%  as  Krautct  has  done,  frosi 
the  Him  of  the  quantities  of  water  and  carbonic  acid  expired  by 
tin    Inn  -s  in  twenty-four  I u  I   Irani  the    •>**  of  weight  ulixh 

OOCOia  daring  the  same  period   from   pulmonary  and   cntancoss 
juration.     Valentin*  found,  b\  I  interval*  r.f  thm 

day*,  that  on  an  average  his  body  lost  1246*93  grammes  in  tweutr- 
four  hour*  from  cuTaneou*  and  pulmonary  transpiration  :  from  hb 
mcasurlm/,*  uf  tlir  quantities  of  water  and  carbonic  acid  lint  are 
expired,  as  contrasted  mib  thfi  quantity  of  inspired  oxygen,  B 
IbBovird  ■  K:if  in  il  i-  Mm  c  run.-  Valentin  lost  on  an  average  4* 
gramme*;  henre  the  pmpintiom  in  twenty-four  Hours  amounted 
to  71H-/3  grjimmw,  and  the  ratio  «>f  tl  e  perspired  to  the  rxpimJ 
matters  was  as  9:5.  Notwithstanding  that  tlw  calculations 
founiied  on  Ins  experiments  led  to  almost  the  same  results  as  these 
of  Segiiin,  Valentin^  regards  it  as  altogether  impossible  that 
matter*  thouid  be  eliminated  by  the  cutaneous  perspiration 
by  the  pulmonary  exhalation  ;  I  airree,  however,  uirh  Ki 
in  thinking  thtl  the  ab0M  ratio  is  in  all  probability  thr  trur 

•   Ah^  iS.<  i liim.  T.  VCt,  p.  £*— . Hi  «t  413— AN. 

t  Of   eit.lP.  144. 

iLaarb,  .1    Misjobeo.     1V4.  I.S.714. 
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It  appear*  to  em  that  vrt  in  no  degree  detract   from  the   Poll 

importance  of  the  rcvpinit-uv  proctftSj  in  considering   that   the:  Iota 
of  weight  occasioned   by  pulmonary  exhalation  only  happens  to  be 
ao  small  because  at  the  same  time  there  Ea  ■  grant  abaorption  of 
H  i*  not  the  can  whh  the  perapinttotL     If,  for 
compare  the  aunntStiea  of  the  earbon  and  fa 
inated    through   the  husga  in   twenty-four  boan  with   tin- 
carl-  n  of  the  ponrpbntion   [which]  hi  owe 

their  oxidation   lor  toe   most  part  to  the  oxygen  absorbed   by  the 
■  ■«),  the  ratio  heeouaee  considerably  la  I  much  n 

itwnr  of  the  i  rj  exhalation,  the  BUtn  of  tin   wi  i  -i 

ta  in  the  cutaneous  transpiration  being  to  that  in  the 

pulraonorj    ex  i  as  %A   ;    M,     Hence  thcro   w   nothing  so 

extraordinary  in  the  ratio  aM^ed  by  s  tc  induce  us  to 

.  it  approximate!  to  the  truth. 

According  bo  Bnuinec  and  Valentin*  there  are  about  10*4 

grammes  of  carbon,  and  aecoKHi  g  to  Vieronit  W  of  hydrogen, 

expired  '  if  m  tlio  form  of  carbot  w    .  nl  ;.u  I  water.     If  we 

assume  that  the  ;•  1  ■'<.»  •jiiuum.'h,  which  is  the  hourly  amount  of 

piration,  according  to  Valentirij  consist  irrummu 

of  carbonic  acid  (us>  Abemethy  asserts),  0*31   of    i     rarome  of 

nitrogen,  and   50*71   gramme*  of  water,  there,  would  be  0*25   of  a 

gramme  nl  carbon,  O'OT  of  a  gramme  of  nitrogen,  and  Vf»7  ■ 

erf  h;  removed  by  the  pertplratJofi  in  an  hour.    Hcnoa  the 

separation  of  non-oxyj  en  ins  i  laraentj  through  the  longs  would  be 

to  that   through  the  akin   in   the  ratio  of  11*0  :  6*75,  which  corre- 

closaly  with  that  of  84 :  14.    If  wc  compare  tlic 

quantity  of  the  oxides  exhaled  from   the  hings   with  that  of  tlio 

■\c%   in    tin*  catanetra*    transpiration,  wc   rind   that    the 
ijii.miiiirN  arc  almost    perfectly  equal;  for  in  the  ooaroa  of  one 
bour  there  arc  exhaled  from  the  |nn|  •  -  I '..  •  grammas  of  carbonic 
acrid     f   water,   and    from   the   akin    M*95   grammes   of   the   same 
nettici  with  nitr  nen. 
\V>  possess  very  few.  and,  frnm  the  nature  of  the  ease,  verv 
inaccurate  determinations  regarding  the  Ojourthiea  of  the  an 
which  arc  accreted  ondez  special  relational  aavfar  ■..during 

*troii£    bodily    SXercieS,  after    abundant    draughts   of   water   and 

being  am  ii  blank  rtSj  in  the  vapour-bath,  &c.    The  only 

observation*  bearing  on  this  point  to  which  we  will  refer,  ara  those 
of   Dertlioldyt   which   were  made  in   a   vupuur-batli,  and   therefore 
•  Arch,  t  phya,  BaHk.    lid.?,  8.  813—4(7. 

t  UflUart  Arcli.  1K3B,  ft  17J. 
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under  I  irvi instances  in  which  the  sweat  tbst  vras  thnran  off  ooaU 
not  evaporate  Mid  also  where  water  could  ntit  easily  br  given  off 
by  the  lungs;  Bartliold  found  that  after  he  1ju.i1  remained  half  aa 
hour  in  tlic  vapour-hath,  he  bad  lost  a  pound  and  a  bait  in  wci 
since  the  carbonic  eci  I  from  the  lunjrs  is  nearly  replaced 

by  tlio  inspired  Oxygen,  WO  may  fnirly  assume  tint  an  adidt  roaa 
in  a  vapemr-bath  loaeJ  abool  2S  grammes  of  svei!  in  a  minutr. 

According  to  Abcrnethy*  there  arc  about  412  cubic  inches  of 
carbonic  add  exhaled  from  the  skin  of  a  full-jrrown  man  ia 
twenty  four  hours. 

Ki:m\i'  calculated  that  in  the  course  of  t wenty-fimr  boon  tiler* 
arc  Btcreted  by  the  sweat  of  an  adalf  mala  JVl'5  grammes  of 
water,  7*08  of  organic  ami  rolatih  matters,  and  2'GC  of  miners!1 
anbatanoeai 

Physiologists  have  long  bald  different  views  regarding  the 
\\>»rcfs  of  the  cutaneous  tranapli  itaining  that  the 

m  in  tic   of  the    OUtanCOUfl  transpiration   ami    sm'at  arise  sulrli    from 

tlie  audoriparou  gland*,  while  others  assert  Hint  an  elaMk  ■ 
j" ■:»  ic.  epidermis.    We  shall  revert  DO  this  subject,  in  soisr 

ns  it  falln  within  the  MOpe  of  our  inquiries,  when  we  treat  of  the 
tuaonanicaJ  matajnorphosta  of  muiier. 

The  imporimicf  of  the  cutaneous  transpinr  >  ubvaom 

to  orory  one,  thai  we  night  readily  believe  thai  ita  objects  woaU 
be  sufficiently  manifest;  yet  the  most  we  con  <lo  u  £g  t'raase 
bypothests  'in  the  subject.  One  of  the  undoubted  usea,  althoagk 
not    tba   principal  object,  of  the  ootaoeoui   transpiratio 

lilr  tin:  temperature  of  the  animal  body-     Although  then 
perfect  correspondence  ot'  I  laws  and  :  %\a»\  experi- 

ments in  so  far  as  this  function  of  the  perspiration  is  concerned,  it 
h;ii  ni  genera]  been  tomawhat  over-estimated;  because,  on  the  one 
hand  lh«  urtarna]  temperature  ii  nlaaosl  alvan  below  the  tea> 
I"  a  it  lire  of  the  body,  ami  hence  the  evaporation  of  fluids  is  not  re- 
quire! to  Cool  the  organism  from  the  surface  inwards,  and  because, 
on  the  other  hand,  the  activity  of  the  longa,  by  which  tlsc  blood  is 
almost  directly  cooled,  fulfill  this  object  in  a  far  higher  degree. 
It  is  generally  beltared  that  the  transpiration  i*  tl«*  medium 
through  which  rertaiu  substances  are  eliminated,  whose  retention, 
in  case*  of  suppressed  perspiration.  might  fire  rise  to  various  morbai 
conditions.  The  most  superficial  observer  cannot  fail  to  perceive 
the  extremely  injurious  consequences  that  often  follow  rren  s 
partial  suppression  of  the  UaJUpintiODj  and  hence  the  analysts 
(which  is  always  imperfect)  of  the  chemical  constituents  winch  the 
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skin  separate*,  not  only  fail*  to  ■_■  [cm,  hut  it  might 

probably  lead  ust/i  the  erroneous  view  that  tfaii  function  of  the  skin 
mar  be  perfectly  replaced  by  the  kith  re-  f<>r  the  constituents  of 
the  sweat  arc  collectively  contained  in  the  urine  We  should, 
■OfTeVer,  >bvk)U*ly  be  dr&witlg  too  general  a  conclusion,  if  we 
were    lod    from    the    i:m-tigations   of  ehprn:sts    to    ascribe    :i    h  ■  ■ 

importance  to  the  cutaneous  transpiration.  When  we  can  directly 
refer  individual  ;'roi)|w  of  symptoms  to  affections  of  the  peripheral 
Induced  bj  rapid  Booting]  there  followa  a  group  of  icqnt  he. 
not  help  ascribing,  to  the  retention  of  certain  dele- 
Icrious  anbatanoei  In  the  present  imperfect  atata  of  aoo*ohaoiiea1 
emtfau  in  reference  to  the  volatile  odorous  matters,  wt  ma) 
readily  believe  that  the  substances  of  this  nature,  which  all 
occur  more  or  lc«*  abundantly  in  the  Bireat,  iadvoa  definite 
cuwgej  in  the  metaroorphoaia  of  the  blood  aa  wall  u  in  the 
functions  of  lite  individual  organ*,  in  id  thu*  oewisiou  the  .  .1!  > 

ig  From  chill;  many,  In  mvatk  of  the  volatile 
matt  or*  pertaining  to  the  malaria  medico  and  to  toxiooJogyj  whao 

introduced    into  the    man    of  Hie  jllJUB,  even  in  c\rremely  minute 

Quantities,  induce  the  most  urgent  morbid  phenomena.     There   is 

cretiuii  —  not  even  the  very- analogous  pulmonary  exhalation— - 

IB  which  wc  find  such  various  and  penetrating  odorous  substances 

cutaneous  transpiration.     .stn<n^!  .  matters,  aa, 

for  instance*   balsam   of  copaiva,   musk,  ether,  the  dead-house 

.hen   taken   into   the  C    > '.t    mil.    given   off 

tua    and    the   pulmonary  exhalation,   but  alio   by  the 

cutaneous  transpiration.      Hence  it  would  seem  as  if  the  skin,  like 

moot  other  organ».  provided  for  the   separation   of  certain  peculiar 

matters,  and  thus  fnlfilled   11  special  object  in  the  economy  of  the. 

animal  organism. 

oVl  a  natural  sequence,  wc  should  here  notice  the  pulmonary 
exhalation,  bot  the  positive  results  of  the  investigations  that  have 
been  hitherto  made  In  relation  tO  this  subject,  are  so  intimately 
connected  with  those  undertaken  to  elucidate  the  process  of 
respiration,  that  we  must  run  the  risk  of  being  charged  with 
procrastination  or  want  of  clearness,  if,  from  a  love  of  systematic 
arrangement.  we  should  boldly  separate  from  one  another  investi- 
gations undertaken  with  a  single  idea. 
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If  there  ve-e  any  branch  of  xon~r  from  which  phy- 

fdologT  and  mnli  nt  rraMinaliU  have  expected  to   rrap  any 

certain  koowledft  in  reference  to  the  vegetative  processes  in  the 
animal   hotly   in   health   and  disease,  it  was  assuredly   the   1. 
For   if    the   phyrionl   |JIU|MlliM   aid    changes   exhibited    by  tkb 
viivrn.il,  under   different    conditio**,    had     ereu     attracted    the 

ftttan  "f    thfl   H    4    H    ,  n    tO    the    kirmledfjc  of  a 

number  of   highly     si  ,h    unexplained    facta*   the 

subject  eoold  DOl  failj  FrOTB  its  KOmiUi  nature,  early  to  become  a 

matter  of  inqt.iry  on   lbs  r  1 1    4  scientific  investigation.     "Hie 

readiness  with  which  As  urine  might  1h-  obtained,  necessarily 
Li-  •■  i'n.it  d  the  labours  of  c  PM  than  is 

the  case  with  DO  objects  aubrniiud  to  analytical  mvestig*- 

tion.   I  Kence  the  early  inquirers,  whose  attention  w; 
to  the  observation  of  animal   phenomena,  made  the  elucidation  of 
tliiM  Hlfcjeol  :i  special  object    n!  ilu-ir  iir.  II  I,       M<:iiSUdlM 

van  Helmont,  IWrhnavc,  and  others,  who  excelled  in  all  brand** 
of  the,  sciences  cultivated  in  their  fcgej  m*ti:  '  1  several  very 
admirable  experiment*  with  (Ik-  urine;  uhile  ibOM  who  aided  la 
establishing  modern  chemistry.  nrn<>iii:«t  whom  me  tnaj  iiitfsnc* 
Critikshank,  Kourcroy.  uinl  Yauuueliu,  hare  left  us  tolerably 
perfect  annljMta  of  this  highly  compound  fluid.  At  the  bejrianmj 
of  the  present  century,  the  analysis  of  ttie  urine  «a^  one  of  the 
Outlet!  investigations  of  Berxelius.  am!  ir  uill  ranks,  after  a 
period  of  fifty  years,  .is  an  index  of  the  composition  •  ••  (Li*  rioid, 
as  well  as  a  type  of  tin:  mode  in  which  an  anaKtical  inquiry  should 
I>o  conducted.  Modem  investigators  have  devoted  themselves, 
with  nil  the  ardour  and  enthusiasm  of  h  newly  created  or  revittd 
science,  to  the   chemical   examination  of  the   urine,  and    Item 

lira  literature  in  overcJiarged  adtli  works  on  tbo  mbje* 
have  here  no  lack  of  systematic  inquiries,  conducted  from  phy- 
siological, or  pothok)  ieol,  points  of  view,  or  of  individual  analyses 
which  hove  been  undertaken  vith  reference  to  some  point  of  jwrs 
chemistry,  or  fur  purposes  of  special  diagnosis.  In  the  place  of 
any   such   deficiency,   we   have  so   vast   an  accumul..'  ^ooh 

labours,  that  one  might  be  disposed  to  bdievc.  ju 
bulk,  that  the  study  of  the  urine  mas  the  most  complete  portion 
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of  phyxiologiral . -iriimtry.  T r*  how  larfaetl  a  belief  is  confirmed 
bjr  f -<■  ;vc  the  rt  t<!.i  i"'  detei  mine  from  the  fbfloa  ing  pa^ea. 

It  is  scarcely  necessary  to  observe  that  the  urin  con- 

sidered frum  n  physiological  point  of  viaw,  mu.-»r  be  regarded  as  a 
fluid  secreted  by  the  organism  from  definite  organs — the  kidney* 
—ami   containing  eort  ibw,    m^mi-timus,   and  saline  mb" 

stance**  winch  bare  either  become,  effete  through  taa  matamor1 

phous  of  animal  matter,  or  have  heeft  con ve\rd  into  the  animal 
body,  bat  an  il  function* 

On  examining  norma]  human  urine.-,  wc  6nt\  that,  vrlian  in  a 
fresh  Stat*,  it  is  of  a  lighter  or  dcepCT  audit- r  colour,  anil  has  a 
ir,   saline  taftte.     When  freshly  and   iridic    it    retains 

the  temperature  of  the  body,  >i  li  perfectly  clear  and  transparent. 
and  baa  a  peculiar,  faintly  aromatic  odour.  It  is  always  som  -what 
heavier  than  water,  «diliougli  its  density  nevei  riaea  abote  I'M  (in 
the  nornu  11  distinctly  redden*  litmus  paper,  akboagb 

tn>t  always  with   equal  intensity.     Wban  the  urine  is  kept  in  a 

tn   vessel,  it  dors  not   deeumpoaa  so  rapidly  as  h  rally 

bean  supposed,  especially  ahen  it  contains  ■•  considerable  amount 

of  solid  constituent*.      In  mine,  -Imitiy  aftcfl  COOlingi  particularly  if 

concentrated,  and  after  il  baa  remained  for  i  long  time  in  the 
as,  for  instance,  m  monting  urine,  a  li»ht.  cloudy  film 

baoomBS  formed,  ivhieh  gradually  llnlai   tO    the   bottom.      The  a.-id 

Ball]  increases  wbeii  the  urSoe  la  kepi  Tor  some  t] 
at  a  mean  temperature,  and  yellowish  red  crystals,  which  arc  avail 
discernible  to  the  naked  eve,  arc  than  deposited  in  the  mucous 

aed i i > ■  I  OB  the  *ido«   of  the   Taaaal.      In  this   condition  the 

l  may  often  continue  unchanged  for  several  week*,  wit 
ii  i  \  further  decomposition  ;  if,  however,  the  urine  be  rcry 

dilute,  and  tin-  temperature  rlaea  above  tiio  moan,  a  different 
process  from  that  of  acid  fermentation  i*  observed  speedily  to 
occur.  The  urinals  than  found  tn  be  eovarad  with  a  thin,  fatty 
sliinini:,  and  frequently  iridescent  membrane,  fragments  of  whirl* 
gradually  *ink  to  the  bottom.  The  mucous  sediment  is  then  inter- 
spersed with  dirty  yellowish  white  flakes,  the  urine  acquires  a  pale 
Oar,  its  reaction  becomes  -,  IkflMlM,  and  H  begins  to  develop  a 
nauseous,  ammonlacal  odour.  The  reddish  yel.nw  crystals  are 
tcuiatod  by  white  granules,  which  arc  intermixed  with  colourlcis*, 
strongly  refracting,  prismatic  crystals. 

The  unne  of  carnivorous  mammalia  differ*  little  from  that  of 
man.  It  Is  perfectly  clear,  generally  of  a  inueh  Lighter,  almost 
straw-coloured  hue,  and  strongly  reddens  litmus  paper.  The 
mine  of  herbivorous  animals,  on  the  contrary,  is  usually  turbid, 
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and  in  some  OUOl  even  exhilritt  u  decided  sediment  of  e  dirty 
yellow  ookmr.  It  has  a  naimcous,  tweetiUi  odour,  ami  an  alValtot 
reaction. 

Tin' urine  of  birds  and  nmphibi* — .niim.iK  in  wlwm  thr  ureters 
open  into  the  rectum— W  gelatinous,  semi-fluid,  anil  translucent, 
when  freshly  discharged:  it  rapidly  dries,  in  the  air,  and  is  taea 
converted  Into  white,  C  kftj  crumbling  masses. 

Tho  normal  urine  contains  fewer  vturphohgteal  con*lll*ents than 
nny  other  animal  fluid,  although  the  peculiarly  formed  pwmni 
rpithc!in,»  of  the  urinary  pnSSftgeSi  and  more  especially  of  the 
bladder,  :ire  neter  wholly  absent.  VSrchow  hot  drawn  attention 
in  thr  different  forma  ox*  tin  epithelium  nf  the  bladder,  which 
sometimes  rcsemblee  three-toothed  damps,  within  which  pot- 
tioiiH  of  the  ordinarily  shaped  bm  nmt  epithelium  arc  incloses* 
The  ;.,  .iae  of  such  r.  II-  j  i  the  urine  §8  only  of  rare  ocenr- 

reiic-r  •  i  u\  arc  found  connecter]  to  rfaen  the  urin^  cshlUti 

mi  abundant  toppl}  of  epithelium,  which  had  been  peeled  off 
within  the  urin.iiy  tabes;  this  i*  frequently  the  caac  after  acat- 
Laj  noj  end  less  oonstsjQtlj  lpclas. 

The  D3QCOUI  sediment  of  normal  urine  is  found,  on  a  careful 
microscopical  imrotigotion,  to  cantata  well-formed  staro*- 
rorj/r/M-lci.  having  a  simple,  lenticular  nucleus.  These  Iwcfiei 
occur  in  Inoreaaed  quantities  even  on  slight  irritation*  of  thr 
mucous  membrane  of  the  Mad  lor.  and,  still  more  con*t 
vesical  catarrh  and  pyelitis,  when  the  urine  often  <lcpn«it*  a  con- 
Mdrrable.  and  apparently  purulent  sediment.  In  gonorrfacia* tkl 
murus-rorpusrle*  arising  from  the  urethra  arc  distinguished  fiun 
thost  <>*  the  bladder  and  the  remainder  of  the  urinary  truer 
grentersize,andbvth<.'ir  vitreous  ;iiidliiit  %l:yht  ly  granular  appear*  w#. 

Anions;  the  different  molecules  of  morbid  urine  which  haft 
been  recognised  by  the  aid  of  the  tnicroscope,  special  attcntm 
has  been  directed  to  tii  r£e,  or  cyfindrirat  cWic*  investigatrd 

by  Naaac,*  Ilcnlc.t  and  Simon. t  On  attempting  to  dasavy 
them  by  their  texture,  we  find  that  they  admit  of  CM  u  g  uidrd 
into  three  lands  i  the  first  class  embracing  those  tube-like  for- 
mations, which  appear  to  consist  of  the  epithelial  n 
the  tubes  of  Bellini ;  they  are  tolerably  regular  cylinders,  to 
which  tho  email  cells  and  nuclei  appear  to  adhere  in  a 
somewhat  honeycomb  arrangement.  These  cylinders  do  not  is 
general  occui  g  in   the  tlcMjuanua'tTc  stage  of  acute 


•  Corr*«poivl  unU   its  0.  Wi  Npn.  Amir,  I  ft  45,  8.  131. 
t  ZWiwhr.  f,  n*.  MeJ.     lid.  l ,  H.  CO  «.  OS. 

*  Malbrs  Area.    IW,  8.  Stt. 
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ttiewata,  and  at  the  commencement  of  every  inflammatory  Intel 
*if  the  kidneys.    "I'lir  second  da**  of  these  cylinder*  consists  of 
■  in,   which  is   funned    within    the   tubes  of    Bellini) 

■•c  shape  U  retains ;  co  isiati  "f  c>  lindricalrj  granular  parts, 

onng  blood-corpuscles  and  pus-wrpuselc*,  and  consisting 
apparently  of  fibrin;  at  nil  events  they  <('.wii'..-  |  retry  readily  in 
alkalies,  vfcue  the  inclosed  corpuscles  km-  part]]  destroyed  and 
partly  distributed  in  the  fluid.  As  these  MM  Hue  croupous  exu- 
dation?, they  neoeasariry  appear  in  all  the  inH.iimnetary  renal 
affections  a  hien  arc  usually  Included  in  the  acute  form  of  Bright"* 
•i'.  Tin  re  h.  (in  •.  ■  wrf  frequently  a  third  form  nf  tJheae 
tnbesj  which  occur  in  the  abapa  of  hoQow  cylinders  antli  mdki 
vhich  arc  »u  perfectly  hyaline  that  t&ey  ennnot  easily  be  detected 
under  the  Bucroaoope,  unless  by  modifying  the  li^lit.  They 
frequently  compretsed  together  or  plaited  as  it  wnv,  .-mil  i-mti  In 
aonic-M-.  >  coiled  luuml  ilitii  axes.  They  generally  occur  c 
scattered  in  the  chronic  forms  of  Wright's  disease,  n*.,  f<ir  inst&aeuj 
in  fully  ill  vi  !  ^il  fatty  degeneration  of  the  kidneys.  When 
treated  uith  potash,  they  disappear,  leaving  only  a  fine,  granular 
:•.  Aii  i-|iiilnl,al  evil,  or  a  i  ik! it ui-ul  of  n.  mai  often  be 
observed  in  this  species  of  cylinder*,  which  1  can   scarcely  regard 

a*  snything  l>ul  the  menbrana  pr&prto   of  the  urinary  duct* 

Acetic  acid  cause*  them  to  disappear,  hut  I  have  him  unable  to 
discover  by  washing  with  water,  or  by  neutralisation  with  acids, 
arbethci  they  hare  actually  been  dissolvcdi  01  have  only  swelled 
Dp,  and  h»W  thus  attained  the  same  refracting  power  n»  the  sur- 
rounding medium.     They  must  not  be  confounded  with  the  above 

nhed  croupous  .-\  lnu tars  of  fibrin. 

Spermatozoa  are  generally  present  In  the  [irioeeftei  nocturnal 
evaaaiont,  or  the  act  of  coition,  and  they  arc  also  believed  to  occur 
in  ti.  I  t\    rare  alTection   of  spermatorrhea.     Th«y  arc  not 

uftfreeuentiy  round  in  ':  i  bi  ne  of  typhous  petieota  5  altb< 

tlit-M  1  i  iii  i-    may  |ir.>lmh)\   havebeai]  proVIDUS  ereetiiui  with 

n  discharge  of  semen,  yet  in  this  disease,  the\  would  sometimes 
appear  to  have  passer!  from  tbc  ureti.ru  into  the  bladder,  since  ihcy 
have  been  found  attached  to  iU  mucous  membrane  in  the  both.  .1 
m  1  ions  who  have  died  of  \\  \  I  ma. 

Bknfolcd mucu+pbgti  which  appeaxi  when  examined  undo  the 
microscope,  to  o>nM*t  of  rnuems-corpusclc?  arranged  Katow  •■,:»!■ 
queutly  met  u  ith  after  gonorrnJBa,and  the  Miscalled  ffOUUl  mililaire. 

Blooi  ckt  aie  o(  frequent  occufmieej  mid,  as  maybe 

conjectured,  they  may  originate  from  very  different  sources.  They 
occur  in  small    quantities   in   inflammations  of  the  kidneys  and 
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v   pasa  to  the  non-organir  formation*  of  chemical  sub- 

CCS  win'ii  occur  in  the  urine,  arid  which  give  rise  to  the  urin.iry 

f    w  lien  present  in  large  quantities;  amongst  these  the  or- 

Ott  cf toda  occupies  the  principal  place.      Wo 

•  already  noticed   thi*  substance  at  Length,  at  p.  21-4  of  vol  L, 

o  referred  Ui  the  orctirrrnne  of  urate  vf  amm uuin ,   i 
n  of  dark  globular  molecules  studded  with  fine  needle*,  in  urine 
:  has  become  alkaline. 

The    prismatic    crystals   cf  the   pto*pkat4  <if  ammonia   and 

■fnrjiu  occur  onlv  in   neutral   or  alkaline  orine;  this   lUMtUUM 

n1  p.  42-1  of  vol.  i. 

rnj  crystals  of  oxalate  ofHmes  which  arc  found  in 

all  quantities  in  the  normal  urine,  and  in  {greater  abundance   ifl 

iiorhid  conditions,  have  also  been  described  in  vol.  i.,  p[>. 

—47- 

Tlie crystals  of  cystine,  described  in  vol.  i..  p.  1*3,  constitute  a 

Eit  spontaneous  sediment  of  morbid  urine. 
Urea  occupies   the    first    place  amongst  tin  i  eon$Um 

t£s  of  the  urine,  both  because  it   exceeds  In  quantity  fell  Kba 
er  solid    constituents   of  this   fluid,  and   on    account    i»f   the 
nportjoit  part  which  this  body  plays  amongst  the  dttrh- 
c    mctainor|i:ioaea  of  animal   matter,   both    in  a    phv-i  > logical 
\*t\  in  :<  chemical  point  of  view.     All   these  relations  have  ill 
ully  const  d  Ted  in  vol,  i..  pp.  153 — 164. 
A  similar  obacrTulion  may  he  made  in  reference  tu  the  uric 
M  present  in  the  urine  (rol.  i.,  pp.  109— 220.) 

We  have  already  stated   in  our  description  of  the  chemical  and 

v  of  hippuric  arid  (are  vol.  i.,  pp.  IKK— 199), 
this  acid  must  be  regarded  as  a  normal  constituent  of  human 

overy    thai    the    nitrogenous    and    crystalliaable 
tic*,  known  a*  creatine  fend  creatinine)  which  are  contained  in 

\c  lluiil  i>;*  the  rWh,  also  occur  in  the  urine,  induced  us  tn  enter 

ito  a  full  consideration  uf  these  substances  in  tin*.  Kraft  \oluiuc. 

Sec  pp.  134—149.] 

We  hare  already  spoken  in  vol.  i-,  p.  \>\>,  of  the  occasion*] 

resencc  of  lactic  arid  and  lactates. 

Wi-  tu  -.itiil  at  .pp.  :il  .•*  — A'*\9  vol.  i.,  with  SjU  poufolfl  hrcvil 

>ie  extractive  and  cohurini/  matters  of  the  urine;   and  as  it  would 

nly  lead  to  confusion,  if  wi  were  to  notiec  the  numerous  aod 

observations  which  have   been   made  on  this  subject,  pa 

ill    leave  this  question  for  the  present,  in  the   hope   that   it  may 
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urinary  pawages  but  more  esp.<  i  dl]  HI  Bfigbtfl  disraar,  in  all  the 
atagesuf  which  they  have  bin:   found.      If   i  'He  and,  li#t 

biooctaclll    remain    for    u    long    tlBM    irithotl  |    deeotnp^rd, 

or  at  most  become  ftomevrhol  usually  somewhat 

swollen,  and  approximate  to  the  spherical  form,  Iving  in  gene**! 
paltf  than  in  their  ordinary  condition,  although  Mill  rharartrriafll 
In  HvirnM/i\  defined  outline*  Toe  mICb  i  ootaincd  in  \kt  una*  we 
probably  the  cause  of  their  not  awuraint;  tlic  nummular  arnoaje- 
in  lit. 

Large  accumulation*  of  fibrin  only  occur  Ln  the  urine  in  ande 
iiirtniiiiiiiiiiiiris  of  tbq  ltidD«y*  or  urinary  du< -ta,  and  then  aUav* 
111  association  with  hlood-cnrpusclea. 

When  the  urine  b  not  perfectly  £ftnfa,  it  is  found  on  emana- 
tion frequently  to  contain  certain  organised  matter*,  which  am 
be  ebsssd  among  vegetable  substances,  or  infusoria.  Tl***  are 
graduall)  developed  in  the  arid  urine,  and   n  i  tie 

mucous  sediment,  from  win  would  Appear,  there  are  fornatd 

certain   mlOKKfc-opii    /  inrii    ure   very  similar  t* 

tlif   mykoderms  c  Ij   in  being   '«.TlvideraS 

Smaller  (^  to  y|j  '),  having  ■  ipl  i  n  ftl  ratter  than 
shape,  and  a  distinct  eccentric,  tuuiid  nucleus.     They  apjamr 
developed   proCtaely  in  the  same  manner  a*  the  yeast-fungi?  wWa 
the  urine  bcgini  to  lo*e  it*  acid  reaction,  they  may  l>e  ob*emd 
opon  the  surface  of  the  fluid,  and  probably  eonti  «ar<U  tat 

formation  of  the  memhmne  vrilb  which 

covered.  The  more  complex  vegetable  organism*  arc  not  funnel 
until  the  Ufa*  has  begun  to  be  alkaline;  Minn  we  may  ohsem 
numerous  eonfervoid  filaments,  m&  or  without  spores,  watts 
often  form  a  dense  network,  whose  separate  thread 4  are  oommonlt 
seen   to  extend  over  the  M  ;1  of  view,  even  when  exanunni 

arftfc  fc  R  powers. 

Itforfa   may  always  be  detected  in  the  urine  after 
become  alkaline:  the  form  usually  present  is  the  ordinary  rilamen 
or   rod-like    vibrio    (vibrio  tinrola  ?)t  allium  ;h    moving   n 
ipecka  art-  nbo  observed,  which  Hoik*  regards  as  tltc  *wi%as  /erase 
ut  Bhreal 

U  <  have  already  mentioned,  at  p.  136,  that  Heller  seems  ea 
one  occasion  also  to  have  found  the  sorcina  rentrienH  of  Goods* 
in  die  urine  t 

•  Chcro.  a,  |Ohn  Naehtrig*.  a  1«K 

t  1  lMU-i  lui*  iiiic»  recorded  *  msccuk!  case.  See  Arch,  f.  Clam,  o. 
Now  K-r  l-l.  i.  ft,  »>.  A  tifinUr  cm*  Ium  aim  Won  .mrS  «rfh  hy  Ur. 
Sc«  HennelV*  « Introduction  Vu  Ctimcal  llUaialaaJ* 5w4  «4-» %-  M.—  o.  k.  o.  1 
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We  now  jkiw  to  the  non-orgnnic  formations  of  chemical  sub- 
stance* which  occur  in  the  urine,  and  which  give  rise  to  the  urinary 
veditiicuis  rtlicn  present  in  husc  quanlit3QH :  amongst  Unit  lbs  "i- 
diiuiry  amurphous  urtile  of  gotta  occupies  the  principal  place  Wc 
noticed  this  subslana  fct  tvr..:t  Dj  ai  p.  814  of  vol  I, 
urbane  wa  aUo  referred  to  theoeadnenoeof  inlee/'iiBmoiiiat  u 
fonn  of  dark  globular  molecules  studded  s  Ltfa  Sni  needles,  in  ai 
that  Iim  become  alkaline. 

The  priMn.tr  crystals  of  the  phosphate  of  ammonia  and 
wayne/id  occur  only  in  neutral  or  alkaline  urine;  this  subetaUOO 
was  olio  noticed  ai  p.  484  of  vol.  i. 

The  octahedral  cryal  Ja  ofeewfe/s  qfHme,  which  arc  found  in 
Small  quantities  in  the  normal  urine,  and  in  greater  abundance  in 
certain  morbid  condition*,  hart  oho  be  i  don  ri  >ed  in  vol.  i.s  pp. 
4.5—47. 

Hie  crystal*  of  epati*ef  described  in  vol.  L.  p.  178,  constitute  u 

frequent  spontaneous  icdioMnt  of  morbid  ariii 

'  cupics   the    first    place  amoiipt  the   chtntieal  COtttH' 

tvenit  of  the  urine,  both  because  it  exceeds  in  quantity  all   the 

■m    solid  constituents  of  this  fluid    1  id   on   aooounl   of 
important   pint    which   tliis   bodv    pluys    MfDOftKlt    the   thtrllun  xA 

the  mttemorphoses  of  animal  ntatterj  both  in  a  pbyd 

.■■  ii  Hit  1  n  1  A*  n  1  bare  sin 
been  folly  considered  in  voL  >..  pp.  15-3 — 1GS. 

A  similar  observation  n  BJ  be  made  in  reference  to  the  uric 
ddtfpTMC  0  urine  (vol.  i.,  pp.   109 — &20.J 

Wc  have  abroad)  statod  in  our  description  of  the  chemical  and 
physiological  n  lotions  of  kippuric  acid  [see  vol.  i..  pp-  188—11 
that  thiw  acid  must  be  regarded  as  a  normal  constituent  of  human 

Licbi^'s  discovery  that  the  nitrogenous  and  crystallifcable 
bodies,  known  iw  crtatme  and  er<-  l.ich  arc  contained  io. 

the  fluid  of  the  fle&h,  also  occur  in  the  urine,  induced  OS  to  enter 
int. 1  a  full  consideration  of  tfaese  substances  in  the  firat  voluuie. 
(See  pp.  1*4—142.) 

Wc  have  already  spoken  in  vol.  i.,  p.  99,  of  the  occasional 
presence  of  lactic  acid  and  lactates. 

We  treated  at  pp.  'Ih-.!'.'!,  vol.  i.,  with  all  powihlc  hrcvii 
the  t\fiftniit:r  and  oolcwvu  oattm  <»f  die  urine j  and  ai  ii  <\ould 
only  lead  to  confusioiij  if  we  were  to  notice  the  numerous  nnd 
fruitless  obeei  vulions  which  bare  boon  math-  on  this  subject,  we 
will   leave  this  question  for  the  present,  in  the  hope   that   it  may 
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speedily   be    elucidated    by   the    scicnli'ic    exposition 
able   inquirer.      There  is,  however,  one   suhstc.  <  valed  in 

thesO  extractive   mutter*,  to  which  live  attention  in  it*  Lai 

been  Specially  drawn  by  Srliarliny:.*  This  sulotance  is  contained 
iu  the  ethereal  extract  of  the  urine,  where  it  occurs  mixed  with 
pigment,  with  a  fatty  Batter,  aud'with  volatile  fatty  acids.  Uaioe- 
tutna.K.  bowem,  all  attempts  to  obtain  1 1»  i^  soJbataBiea  hi  a  pet- 

feclly   pure    slate    for  the    purpose    of    in.-'sf  •    il  o  I    bare    h  ti 
failed.     'I'll i^  body,  n  which  Scharling  £ave  the  f  o/t*V  </ 

'.mij/,  resembles  ream,  fuses  in  boiling  water  into  a  ycuWul 
oil,  and  dissolves  in  alcohol,  other,  and  attaieo     It  tai        :  the 

prtv'iii  remain  undetermined  whether  the  arid  reaction  depends 
upon  some  ai  with  it,  or  whether  it  appertain*  U*  the 

oxide   of  omichtnyl.     When   dry  it    smells    like   costorcum,   but 
:   Btoial  it  bus  a  somewhat  urinous  odour,  and  when  treated 
with  oil   "I   nnpendM   it  developes  I    -like  fragrance.     It  b 

decomposed   by  baVt      On  treating  it  with  chlorine  gas.  Scharling 
obtain  til     a    substance    whose  composition    wm»  =    Cul 
and  therefore   pi-rferi..  :i  Ii  chloride  of  SBUS  '        utf, 

howeroTj  still  remain  an  open  question,  whether  the  oxide  of 
01   i«-lirii\l  in  aetually  precl  od  the  shore  described  aob- 

sUmiv  is  ii  simple  livdru^erfr-cuuijKiurid,  (,|<IIf04.  of  the  chlo- 
ride !  by  Schnrliny,  this  compound  being  isomeric  with 
anlicylous  «cid  -%  for  it  night  -.  ily  he  the  product  of  decani positsua 
of  a  more  complied'  pound.  Unfortunately  the  alum 
descrit>ed  body  na»  unfit  for  an  elementarj  analysis,  as  it  roeld 
not  he  exhibited  in  a  perfectly  pure  state.  This  oxide  of  nmic' 
did  not  yield  the  same  reaction  as  the  sulicyl-compotinds,  when 
treated  with  nitrate  of  iron. 

■TJBfPTfl  juice,  as  already    mentioned,  always  occurs    in  the 
normal  urinoj  although  ii  ia  often  present  u  11  ipisnritias 

It  exhibit*  all  the  properties  which  ore  asciibcd  to  tbe  nmcoaa 
juice  generally  (see  p.  37-   • 

We  have  already  (see  vol.  i.,  p.  44)  shown  at  length  that 
oiafafr  \tf  Am  BiQsl  be  regarded  as  a  normal  constituent  of  the 
urine,  in  which  it  occur*  in  increased  quantities  during  certaia 
physiological  and  pathological  conditi 

The  chioriifts  of  aodium  and  p&ta*twm  oecv  La  very  variable 
qamntithsl  itt  the*  urine, as  ha*  been  already  stated  (in  voL  ...  p.  130) 
ll  only   remains   for   us    to   observe,  that   the   quantities   of  the 

*    Aon.  J.  Clk  iu  Phann.    Bd.  4S,  8.  **>. 
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alkaline  chlorides  arc  diminished  in  an  extraordinary  degree  under 
certain  pathological  conditions ;  this  being  especially  the  case 
whenever  copious  tranHudatione  or  exudation*  have  been  separated 
from  the  blood  within  n  short  period  of  time;  but  it  is  remarks  le- 
thal this  diminution  \*  frequently  only  observable  n  Inn  ffc  take  into 
comparison  the  quiltityoftbe  alkaline  chlorides  discharged  with  the 
urine  in  twenty-four  hours  ;  tins  occur*,  for  instance,  in  acute  dropsy, 
the  acute  form  of  Bright**  disease,  in  copious  diarrhoea,  in  cholera 
and  typhus.  On  the  other  hand,  the  diminution  of  the  metallic 
chloride.*  ii  frequent!]  to  considerable  in  mflftmnwfioni  tccoai* 
ponied  with  iotu  exudations,  that   nitrate   of  silver  will 

scarcely  induce  any  decided  turbidity  in  the  urine  when  tirst  dis- 
charged. This  was  observed  by  Heller,*  first  in  pneumonia,  and 
afterwards  in  nthrr  iiinsirlrrnble  inflammations.  In  the  meanwhile 
tiii*  phenomenon  is  not  constant,  and  may,  perhaps,  depend  upon 
the  amount  of   exudation  that   is   formed.      It  is  curtain  that  this 

■  •ieney  of  the  alkaline  chlorides  in  the  urine  hi  of  very  shore 
ilnmiiiH  ;  indeed,  I  have  never  found  it  eontinue  longer  than  three 
data.  The  quantity  of  the  chloride  of  sodium  rises,  according  to 
Belter,  above  the  normal  mean  on  the  beginning  of  the  resorption  o( 
the  inflammatory  exudation  ;  but,  although  this  maybe  possible,or 
even  probable,  it  has  certainly  not  as  yet  been  proved;  for,  at  we 
shall  soon  see,  the  method  recommended  by  Heller  does  nut  alTurd 
the  means  of  ascertaining  the  normal  quantity  of  the  chloride  of 
sodium,  or  even  of  detecting  a  small  excess  above  the  average. 

\\V  have  already  spoken  (in  vol.  i.,  p.  449)  of  the  presence  of 
alfoilinr  snlfifialrx  in  the  urine;  and  it,  therefore,  only  remains  for 
us  to  state,  that  Ilellei  Imn  :.\>\i  attempted  to   investigate  the  fluc- 

tUXM  in  the  qni.ir  t\  i  f  sulphates  contained  in  n>orbid  urine, 
by  his  method  of  Applying  baryta  salts  to  urine  which  had  been 
previmiNk  aeiditied.  From  these  observations,  he  thinks  lie  has  found 
that  the  sulphates  increase  in  the  urine  in  inflammatory  diseases 
proportionally  to  the  degree  of  inflammation  which  is  present. 

I  did  not  succeed  in  continuing  Heller's  statement  in  three 
successive  series  of  experiments  which  I  made  on  the  urine  dis- 
charged in  I  lie  course  of  twenty-four  hours  by  one  pleuritic  and  two 
pneumonic  patient*.  Relatively,  the  urine  certainly  contained  more 
sulphates  than  in  its  normal  stale  ;   that  is  to  any,  in  100  ports  of 

•  Areh.  1.  Chem.  n.  Miltros.  Ild.  4,  8.  ftIC— MB.  |W«  ina;  uUo  refer  the 
reader  loft  Memoir  t)  Pr.  Ueale,  "On  tlio  diminution  of  thw  chlorides  In  tho 
Urine,  or  tln-ir  ■bxiicc  nun  llial  fluid,  in  cawa-'of  l'ueuaiOuia,"ia  UwTrunftftfitionj 
of  ii...  Mvd.Cbir.  See.  for  186/,  Vol.  3a.— c.  k.  n.J 
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inflammatory  boat  ipcoifii     ■■"  i'jruM  increased}  there  wee 

more  enlpbateathen  in  i<.u  part*  of  the  normal  (spee;i  f-tw) 

i  of  the  name  |  "tcr  hii  perfect  restoration.     There  mm 

from  I'SIS  tn  ■irnmeiuf  the  sulphates  of  potash  and  sod*  ill 

the  potash  being  a  leuhftad  a»  combined  wkfa  sulphuric  Kid 
charged  by  these  n.iticnts  durin;;  the  tnenty-fuur  hour*.  vhiM  l*« 
urine  discharged  after  r  daring  the  anmc  period  yielded  ttoea 

4*974  to  MM  gramma  oi  the  sulphates.     Heller  found  the  «U 
phntes  of  the  urine  dii'iim\hi-il  m  chli  .'ducstws 

of  the  ludnajSj  iirnl  in  affections  of  tin  spin  I  cofdi  but,  aa  the  una* 
is  generally  very  higl  ly  diluted  in  t)iC9C  diseases,  vc  may  ci-njeetare 
ihnej  i  ,'  tic  volume  of  prccip  1  phase  ef 

not   have   taken   into   account   the  Urge  quantity  of 
•.  . 1 1 i - 1    in   Ike    i « * i in-.      Iii   i  <f  decided   chlorosis,    1   foesd 

that  C"24l  gramme*  of  the  aulphotea  of  potaah  and   soda  »ot 
discharged  in  twenty-four  hours. 

The  normal*  urine  contains  acid  phofphate  c/  soda,  and  sot 
the  basic  phosphate,  us  asserted  by  Heller, —  a  fart  tliat  has 
I  i  i'ii  iiail;,  ibovn  hy  Uebtg-*  (See  toL  i.,  p.  440.)  This  sat 
creases  and  dimirmlien,  aoconUog  to  HcJter,  in  nearly  an  csssl 
mtio  with  the  ralphefesj  Uenc*  Jones,*  however,  once  found  thai 
ti.  bfl  n  hM.krably  diminished  in  a  case  of  cerebral  infSarnmatioa. 

The   phoqphatd   "/  Hme   and  maynrtia  occur  in   very  varinoi 
quantities  in  the  normal  urine ;  hut  where  the  food  ha*  be* 
there  arc  generally  about  1*093  grammes  of  the  earthy  phosphites 
discharged  by  tin  the  twenty-four  boors.    "Hie  quantity  of 

tl  is  salt  in  the  urine  depends  in  a  great  degree  upon  the  ratsse 
and  quantity  of  the  food  partaken  of;  tlut  is  lo  aaj,  a  much  lar.sr 
i.ini  ui.t  is  accreted  when  the  food  u  portly  eniaueJ  than  when  i 
vegetable  diet  is  used.  Thus,  in  my  own  ease,  while  1  continue*" 
fur  twelve  days  to  Bre  solely  on  animal  food,  I  discharged,  oa  aa 
nvemxe.  3*502;:  of  phosphates  b  the  twenty-four  noun.  The 
quantity  of  phosphate  of  lime  Li  often  found  to  be  cxmsideral-lj 
diminished  in  the  urine  of  pregnant  women,  aa  Donne!  baa  Tery 
r.irnrtU  stated,  and  thb  is  especially  the  ease  from  the  sixth  to 
the  eighth  month  of  pregnancy;  at  the  same  time*,  the  quantity  af 
the  lime  ifl  MUD  (  I]  duDUliabetL  Here  also  the  nature  of  the  food 
may  ban  exerted  a  special  influence  on  the  quantitative  relations 
of  the  earthy  phoaphatca  in  the  urine,  as  may  be  seen  from  analyses 

•  Ana.  &  Cb.  u.  I'ksnn.     Bd.  mi,  iv  l«l— IX. 
t  Mam  TnutwctMM  for  ltUC,  p.  44», 
;_Giz.  »,f«i.  doPamJlHt.     No.  Ti.  &    47. 
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of  this  ■ecrttloil  in  ita  morbid  state.  In  thane  unite  diseases  in 
which,  on  nccount  of  an  antiphlogistic  diet,  only  small  quantities  of 
animal  food  ore  taken,  the  accretion  of  the  phosphates  is  very  much 
d  mlnished,  as  compared  with  that  of  the  urea  in  the  normal  state. 
Holler,  who  liai  made  important  observations  on  the  variation*  in 
the  (juanlity  of  the  phosphates.  OODtidera  that  they  are  increased 
iii  rheumatism  an(i  diseases  of  the  ear,  ami  diminished  in  acute  and 
chronic  spinal  nHccluins,  neuroses,  nnd  in  acute  rind  chronic  disease* 
of  the  kidneys, 

If  :uiv  evidence  could  be  drawn  from  one  observation,  I  might 
be  induced  to  belie\e  tliat  there  is  an  excessive  secretion  of  the 
earthy  phosphate*  by  the  urine  In  rachitis.  A  thoroughly  rachitic 
child.  age-]  four  years,  discharged  by  the  urine,  whieli  was  very  acid 
i!  enntained  oxalate  of  lime,  as  much  as  <j*496  of  a  gramme  of 
•  pimlr*  :u  tvieuty-fiiur  hours ;  whlltt  uiiolher  child  of  the 
same  age,  and  who,  like  the  first,  had  been  fed  principally  upon 
milk,  with  some  meat  and  white  bread,  secreted  0'345  of  u  gramme 
in  the  MUM  period. 

I  7/  is  vrrv  commonly  present  in  small  quantities  in  the  urine, 
althnughit  h  sometime*  absent  in  this  fluid  in  healthy  persons.  There 
has  been  orach  difference  of  opinion  as  to  whether  or  not  the  urine 
in  chlorosis  contains  iron;  but  this  question  might  easily  have  been 
serried,  if  more  practicable  methods  had  been  employed  for  detect- 
ing  the  iron.  According  to  mj  own  obsorrationt,  iron  occurs  in 
the  urine  of  chlorotic  patients  a»  well  as  in  that  of  healthy  persons, 
although  it  may  in  some  cases  be  entirely  absent ;  us  the  urine  in 
chlorosis  is  generally  poor  in  solid  constituents,  it  is  necessary  to 
employ  a  lar^e  quantity  of  this  secretion  in  tinier  to  detect,  its 
presence.  It  is,  however,  WCIthy  of  notice,  that  after  the  use  of 
ferruginous  preparations,  whether  employed  in  eMoioat  or  any 
other  discuM.%  iron  may  be  detected  in  fresh  urine,  either  directly 
by  the  ordinary  reagents,  or  only  In  small  quantities  in  the  ash  of 
1  in-  urinary  residue.  I  have  been  unable  to  determine  the  relations 
which  induce  such  an  increased  activity  in  the  resorption  of  the 
iron  as  to  enable  larger  quantities  of  it  to  pass  into  the  urine. 

A  small  quantity  of  viNca  may  also  be  found  in  the  urine,  at 
was  shown  by  BcraeliQJ  (see  vol.  i.,  p.  42ft), 

The  urine  likewiec  holds  in  solution  gases,  namely,  carbonic 
acid  (M&rchami*),  with  a  little  nitrogen.  Both  admit  very  readily 
of  bcin^  exhibited  by  the  method  described  at  p.  330. 

The  quantity  of  water  in  the   normal  urine  ia   so  exceedingly 
•  J«arn.  f.  pmkt.  Ch.    BJ.  49,  9.  250. 
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different,  prm  under  purely  physiological  crmditirms,  that  bo 
definite  otiroatc  can  be  made  of  it.  The  quantity  of  water  which 
rMgh  the  kidneys  is  entirely  independent  of  Uic 
quantity  of  solid  urinary  constituents  which  arc  sim  jltaneously 
secreted  ;  although,  according  to  Berqoervl's  observations,*  *  Inch  I 
am  able  perfectly  to  confirm,  large  quantities  of  water  may  »mol- 
taneoealy  carry  off  a  large  amount  of  solid  constituents  with  the 

-l'|  that  isto*ay,whefi  Urge  quantities  of  water  hare  beendr 
in  n-  aottd  constkoenu  are  generally  carried  off  by  the  urine  in  the 
■  -a  hour*  thl  "t  little  drink  l*a*  hern  taken.    But 

of  water  wh.ch  passe*  off  in  the  urine  depends  upon 
Mtieii  various  reasons,  that  the  causes  of  its  diminution  and  inertias 
in  tli*  fluid  omnot  always  l>e  determined,,  even  under  purely 
physiokiyicxl  relations.  These  controlling  causes  are  mare  rapeejalty 
i'm  i  ...ntity  of  waterdronk.or  absurlx-d.iu  I  he  hath,  the  nature  of 
the  stools,  and  the  m<  <  copiuutt  transpiration,  which  a^ain 

depend*  upon  the  external  temperature,  the  degree  of  moisture  of 
HUB  itoc^plH'ti.-,  bodQy  everme,  ami  many  other  internal  and 
external  causes. 

Much  obscurity  long  prevailed  as  to  the  cause  of  the  arid 
rtarfu»i  ofl  the  normal  urine,  which  was  originally  referred  to 
Inctir  and  even  to  acetic  arid ;  hut  tins  subject  has  at  length  been 
d  real  l  )  Ucbigj  rhc  haM  shuwu  tliot  tLe  ar'dity  of  normal 
urine  can  alone  depend  upon  acid  phosphate  of  soda.  Thus,  fur 
instance,  when  ordinary  phosphate  of  soda  (which,  as  t»  well 
known,  yields  an  alkaline  renrtion)  is  dissolved  in  water,  and  tbc 
solution  in  gradually  treated  with  uric  arid,  which  exerts  no 
reaction  on  vegetable  colours,  a  fluid  is  obtained,  which,  On  heal- 
ing, reddens  litmus  pu|Hrr,  and  on  being  cooled  deposits  a  while 
crystalline  powder,  which  exhibits  under  th  ope  the  meat 

beuutiful  groups  of  priiiuntic  crystals  of  urate  of  soda.  Since  so 
extremely  weak  an  acid  as  uric  acid  can  alntnut  from  '.he  phos- 
phate of  ooda  a  portion  of  its  base,  we  can  hardly  deny  tint 
atrongcr  acids,  such  hh  hippuric,  lactic,  and  Mjlpliurie  acids.  maT, 
immediately  after  their  formation  by  the  metamorphosis  of  ai 
matter,  convert  neutral  phosphate  of  soda  into  an  arid  salt,  is 
which  form  it  tbcn  posse*  into  the  urine,  together  with  the 
alreadc  formed  sulphate,  lactate,  and  hippuratc  of  soda.  If  thai 
mode  of  explanation  he  applied  to  the  acidity  of  every  tfpscir*  of 
urine,  freshly  discharged  urine  would  not.  saturate  s  larger  amount 
of  base  than  would  correspond  with  the  quantity  uf  phosphate  of 
•  Beiuoiolique  des  Urines,  &e.    Paris,  1841. 
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soda  uhi.-i,  i!   QOOttfaecL     The  observations   nCCgSSSfy  for  dctcr- 
thii  question  are  noli  however,  so  easily  conducted  n  Bne 

iit  at  first  sight  suppose  ;  for  when  the  urine  has  been  treated 
with  no  mud)  alkali  that  its  reaction  is  neither  acid  nor  alku- 
line,  there  most  obviously  still  remain  the  acid  phosphate  of 
soda  iii  the  solution;  ftn  the  neutral  phosphate  cif  soda  bee  an 
alkaline  reaction,  and,  therefore,  the  add  nil  cannot  be  noulnlbi  i 
n-lul  •  the  OrilK  continues  to  exhibit  no  reaction  towards  vegetable 
colour..  On  tliiw  account,  I  have  endeavoured  to  determine  the 
quantity  of  the  free  arid  in  the  urine  l>y  the  following  method: 
1  prti  state  the  urine  with  an  excess  of  chloride  of  barium,  and 
after  bulling  the  precipitate  with  n  very  W  ak  soratlOQ  of  sulphuric 
acid,  determine  the  weight  of  the  sulphate  of  baryta.  1  next 
equal  quantities  of  urine  with  freshly  precipitated  car- 
bonate uf  baryta  until  the  acid  reaction  has  entirely  disappeared, 
and  after  acidifying  the  filtered  fluid  with  a  little  acetic  acid,  preci- 
pitate by  means  of  chloride  of  barium.  This  precipitate  ulso  is 
boiled  in  an  extremely  dilute  solution  of  sulphuric  ieSdj  and  then 

■lied  ;  the  quantity  of  the  latter  is  far  smaller  than  that  of 
the  sulphate  of  baryta  first  weighed,  and  this  difl'ercner  brLwceu 
the  two  weights  gives  the  quantity  of  sulphate  of  baryta 
necessary  to  yield  a  sufficient  amount  uf  base  to  saturate  the  free 
told  Contained  in  the  urine.  Hence  we  may  easily  calculate  from 
the  chemical  equivalents  the  amount  of  the  free  noid  or  of  tin-  acid 
phosphate  of  soda,  if  this  method  did  not  lead  us  to  calculate  a 
larger  qnailtitT  of  acid  phosphate  of  soda  in  the  urine  than  it 
would  appear  from  another  mode  of  analysis  there  actually  existed, 
the  acid  reaction  would  depend  solely  irpnn  the  arid  phosphate. 
Although  this  was  not  uiiirequcntly  the  case,  I  found  still  often  Iff 
that  the  opposite  condition  existed  in  healthy  as  well  as  in  morbid 
urine;  that  is  to  say,  a  comparison  of  the  baryta  salts  COBOnx  DiJ 
yielded  a  higher  number  for  the  ipianttty  of  the  acid  phosphate  of 

Mida  I 'mm  was  found  by  d.rect  analysis  to  lie  present,  and  hctlCC 
there  must,  in  most  cases,  be  some  free  organic  acid  present  :u 
addition  to  the  acid  phosphate  of  soda,  or  some  other  acid  salt 
which  reddens  litrnu*  paper.  We  must,  however,  beware  of  draw- 
ing  too   hasty   a  Conclusion   in  reference  to   this  subject,  fur  the 

My  of  the  urine   often  increase*  so  rapidly  after  its  discha 
owing  to  the  formation  of  lactie  or  acetic  acid,  that  the  excess  of 
free   acid    observed    in    the    above   mentioned    experiments    may 
perhaps  be  owiuy  to  the  lartie  acid  formed  alter  ihc  urine   has  U  It 
the  body.     On  the  other  hand,  wc  frequently  find  such  an  excess 
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of  free  acid  in  morbid  urine.  eomjKiral  with  the  phosphate  of  soda, 

that   this  mode  of  explanation  is  DO  longer  applicable.     Tbs  Kid 

reaction   of  the   urine  depeods»  thctflfarfr  in   many  OMSon  the 

presence  of  hippuric  and  lactic  acid  no  less  than  on  that  ol  tUe 

acid  phosphate  of  soda.     If,  moreover,  the  hut;  |  .t.re  alone 

were  present  in  the  urine,  the  phosphatea  of  lime  and  magnta'u 

could   only  he   dissolved   in    it   cither   a*  acid    phosphate*  Of  bf 

means  of  another  free  acid.      But  If,  UO  thk  calculation  of  tht  free 

acid  from  the  precipitated  baryta  sslts,  the  corthjr  phosphates  Ud 

been  included  in  tin  lie  reaolt  ahvnys  n-mainnl  ihr 

miiiic;  or,  in   other  voids,  there  wm  more  free   acid   than  cssils 

be  accounted  for  from  all  the  acid   phosphates  of  the  urine.    Tbi 

water-extract  of  the  urine  common lv  exhibits  an  acid  rcactioo, 

notwithstanding   repeated    rinsing  with   alcohol,   solt-Jy  owing  t> 

it*   contained    acid    earthy    phosphate*,   which   must    be    present 

wherever  lactic  or  hippuric  acid  constitutes  the  acidifying  prinoslt 

of  the  urine. 

The  spontaneous  decomposition  of  the   urine   stands  in  the 

closest  relation  tu   thp   furmaiinn  of  ii  -.   sediments,   ami   even  to 

tlic  formation  of  die  urinary  concretions,  a**  Bcfcerer*  lsss  abovs 

by  several  beautiful  observation*.     Wawill  -arsltco- 

tiou  to  the  almost  normal  sediment  of  the  urine,  which, as  we  last 

seen   in  vol.  i.,  pp.  214  —  **I7,  cnnsUts  essentially  of  i 

and  mmmonly  occurs  under  vers  differed  pb]  -  i 'logical  anil  palawb- 

gical  relations.  Tin.  sediment  i*  often  formed  as  soon  sa  the  freaWj 

discharged  urine  cools,  and  hence  v  '•  be  disposed  to  be-orw 

that  its  occurrence  indicated  nothing  more  than  such  an  i norms 

the  urate  of  soda  that,  the   hitter  cOttM   no  longer  Ik?  held  in  s  stats 

of  solution  in  the  urine  at  the  ordinary  temperature.     This  view  *» 

supported  on  the  one  hand   by  the  (act,  that   such  ift] 

aadbftaotS  of  urate  of  soda  are  often  completely  dissolved  on 

addition  of    less    concentrated    urine,  and    on   the    other,   by 

these  sediments  becoming  again  dissulvrd  as  soon  as   die   urine  n 

heated  to  50  or  60°  C.     But  it  hardly  requires  tie  aid  of  las 

thermometer  to  trace  the  connexion  between  the  fall  of  the  teas- 

perature  and  the  deposition  of  a  sediment,  to  convince  ourselves 

that,  in  most  cases,  tin*  turbidity  and  the  formation  ofaardiim 

the  urine  occur  long  after  the  temperature  of  the  fluid  has  oerneas 

identical  with  that  of  trie  surrounding  atmosphere ;  thus  a  period 

of  eight,  ton,  twelve,  or  even   twciity-f.»ur   hours,  often  intervenes 

*  Aaa.  <L   Co,   u.  fbita.      Ild.  43,  &    17),  ami    UuUrsuco.  a.   r*iWl 
IMS*  ft,  1— 17. 
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before  tlic  depcaidon  of  the  precipitate  of  urate  of  soda.  The 
analysis    of   the    D  wi,   moreover,  a*    Becqucrcl    spec: 

noticed,  that  a  non-**<!  irlMTi  ■   mBOtl 

larger  quant  ty  i  f  urates  than  a  sedimentary  one.     The  separation 
of  unite  «if  soda  mu*t,  therefore,  depend   upon   KMns   Otl 
than  on  the  mcTc  decrease  of  the   ti  I  the  urine.     The 

simplest  induetion  lead*  u»  to  assume  that  some  lltttntiOB  must 
occur  in  the  urine  wlien  it  is  exposed  to  the  utmosphere,  wi 
it  doe*  mil.  experience  within  the  bladder,  and  which  is  Independent 
of  a  mere  dlDUUUUon  of  temprr.it  me.  TtllSiltl  ml  in:  i  iiiiMt ,  tlicrefnre, 
in  tome  metajnorphic  proccs*  effected  by  the  atmosphere 
in  one  or  other  of  the  constituents  of  the  urine.  The  foiled 
facta  induce   U   to  regard   the   coloured   c\tr.t<'i.  r,  or  the 

extractive  pigment  of  the  urine  u  the  substmnos  which  mots  a 
large  quantity  «>f  tin:  urate  of  soda  in  the  urine  Co  nsuda  in  a  Mate 
of  solution,  and  which  by  its  metamorphosis  give*  rite  to  the 
Separation  of  ii  large  portion  of  this  urate.  We  know  that  this 
aolooring  matter  combines  especially   wit  It  the   urates, 

e  pi  »p  rties  it  essentially  modifies.  I  have  elsewhere*  shown 
that  it  u  thin  extractive  substance  which  hiiuhrs  the  urate  of  aoda, 
when  a  warm  solution  is  nurtured  to  cool,  from  MpOXlttng  into  the 
well-known  group*  of  crystals;  for  if  we  add  to  a  solution  of 
unite  uf  soda,  which  had  deposited  beeutifo]  cdoorless  bundles  of 

(tela  Oil  COOlillg*  Mime  of  the  c\ti.i-:  tive  mutter  of  the  urine 
which  is  soluble  in  alcohol,  this  salt  loses  it*  eapneity  for  crystal- 
lizutiou,  and  tlic  same  corpuscles  are  deposited  in  the  BOOHng 
solution,  which  arc  generally  found,  although  not  in  a  crystalline 
form,  to  be  separated  from  the  urine,  end  •■  bl«  by  moreover,  occur 
in  a  amuUer  quantity,  as  may  be  seen  by  the  naked  eye,  indepen- 
dently of  weighing.  Any  one,  moreover,  who  has  collected  on  a 
filter  this  spontaneous  urinary  seaiiment,  must  have  DOtloed  that 
the  metaintii|ilioM\  <.t  tin-  |>;Mi.mi  ru  t.a  a  direct.  Miiluemv  on  the 
entire  constitution  of  the  urnteof  soda.  On  examining  the  deposit 
upon  the  hltcr,  the  bright  red  or  even  scarlet  colour  assumed  by 
the  sediment  strikes  the  observer  very  forcibly  ;  bm  0 
it  more  attentively,  either  th rough  tlic  uSoRMCOpe^Ol  ■mm- 

aipted  todiosohn  It  in  hot  water  and  to  filter  it,  a  number  of  the 
mail  beautiful  crystals  of  uriencid  will  appear,  of  which  not  a  trace 
can  be  discovered  In  the  portion  oftheotfae  whMi  WS  m  t  filtered, 
and  whose   »•  from  u 04  having  been  exposed  tOtheft 
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of  the  air,  exhibited  no  redness.  All  thru  appearances  eertainlr 
indicate  that  the  pigment  uf  the  urine,  which,  according  to 
Duvcmoy*  and  Schcrer,  participate*  in  the  separation  of  uric  and, 
may  also  contribute  to  the  formation  of  the  ordinary  acdimeat of 
urate  of  soda.  Kven  if  vrr.  are  nor  dispelled  to  rrgard  the  ritrarti*e 
matter    as   a  simple  solvent,   according   to    the   no  .   «r 

might  yet  ymnfl  that  the  neutral  urate  of  soda  was  dissolved  a 
roflh  urine  that  wok  very  neh  in  uric  acid,  whilst  a  Httle  Mai 
might  be  formed  by  this  metamorphosis  of  the  pigment,  vaich 
might  extract  an  equivalent  of  hue  from  the  simple  urate  of  tab, 
and  thus  give  rise  to  the  formation  of  the  hi- urate.  (Sec  vol.  L, 
p.  203.)  Tins  view  is  corroborated,  in  the  first  place,  by  the  fact  ti«C 
this  ordinary  sediment  certainly  does  consist  of  the  bi-uratc  of  axis, 
and  in  the  next,  by  die  fart  that  in  the  above  described  experiment,* 
winch  the  sediment  had  been  collected  on  the  filter,  and  it  vai 
then  attempted  to  dissolve  it  in  hot  water,  the  filtered  fluid  did 
not  exhibit  an  alkaline  reaction,  although  a  large  portion  of 
crystalline  uric  acid  free  from  soda  remained  upon  the  filter.  It 
requires,  however,  further  ex|M*rimeiits  to  elucidate  (hit  mora 
neglected  department  of  xoo-chemistry. 

It  must  bo  observed,  that  Scherer  lias  demonstrated,  almost 
beyond  a  doubt,  by  means  of  several  striking  experiments,  last 
die  metamorphosis  of  die  pigment  exerts  a  groat  intiatlMf  M  the 
formation  of  the  sediments  0/  uric  actrL  We  have  already  shown, 
in  vol  i.,  p.  216,  that,  except  perfaapa  in  Ethiaaia,  sediments  coav 
posed  of  free  uric  acid  never  occur  in  frealily  passed  orbs*,  nor  caa 
they  be  generated  by  the  mere  cooling  of  die  urine.  Hence  f  caa 
only  repaid  uric  acid  sediments  as  products  uf  the  di  iiniipnuiona 
of  the  urine  after  its  removal  from  the  animal  organism.  The 
different  kinds  of  urine  vary  solely  in  respect  to  the  rnpicity 
with  which  any  one  kind  of  morbid,  or  normal,  urine  undergoes 
arid  fermentation  sooner  than  another,  and  thus  gives  rise  to 
the  formation  of  the  insoluble  sediments  of  uric  acid.  Schcrrr 
was  the  first  who  recognised  and  attentively  followed  this  process 
of  acid  urinary  fermentation.  Every  normal,  non-sedimentary 
urine,  when  exposed  to  die  ordinary  atmospheric  tr  rnprmtsre, 
begins,  after  a  longer  or  shorter  period,  to  separate  uric  acid,  and 
to  exert  a  stronger  reaction  on  litmus  paper;  we  may,  moreover, 
convince  ourselves  mutt  strikingly  of  the  increase  of  free  acid  m 
the  urine  by  thn  volumetric  method,  which  corresponds  to  d»o 
alkalimctric-  Faintly  alkaline  urine,  such  as  is  passed  after 
*  Uatort,  Dber  «i.  uenacliL  I'rin.     Suittfart,  IS*>. 
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vegetable  food  which  is  rich  in  alkalies,  or  after  several  do*?*  of 
acetate  or  tartrate  of  potash,  acquire*,  after  a  short  I  aoid 

reaction,  which  incrense*  ho  much  under  favourable  contlii ions,  that 
any  turbidity,  vrhxch  may  have  .arisen  from  the  separation  of  earthy 
phosphates,  disappears,  ami  crystals  of  uric  acid  arc  M*[xu7itcd. 
subsequently  to  him,  mart)'  other  observer*,  here 
-cd  that  jaundiced,  brownish  yellow,  faintly  acid  urine  heromes 
strongly  arid, and  that,  mi  plftOC  of  tins  colour,it  assume*  a  green  tint, 
owiiu;  tJ  the  jHNtuliitr  action  of  the  free  arid  mi  flu-  hil<--piguieitt. 

The  duration  of  the  acid  fermentation  of  the  urine  extends, 
according  to  Schcrer,  to  four  or  five  days,  although.  In  a  i 
pcrature  of  from  IOto20*C,  1  have  seen  the  acid  uf  the  urine 
increase  for  twu  or  three  weeks,  and  then  ol'ien  not  disappear 
until  after  a  period  of  six  or  eight  weekSt  Scheies  explain* 
this  process  on  the  supposition  thai  the  mums  "i"  the  bladder  it  a 
fermenting  body,  and  that  the  extractive  pigment  is  tlie  substance 
metamorphosed  into  lactic  acid.  I  have,  however,  frequently 
observed*  tl  Licbig  had  previously  done,  thar.  ju-rlir  iu-ii]  N  alsu 
present  Bchercrt  view  derives  support  from  the  fact  that  the 
acid  ti-riiit  i itati do  of  the  urine  may  bo  nopi-de-d,  or  interrupted,  bv 
most  of  the  conditions  which  in  other  case*  obstruct  fermentation, 
as,  for  instance,  by  the  addition  of  a  little  alcohol,  by  boiling  the 
be  (v.  Inn  the  formation  of  an  aeid  is  retarded  fol  ft  prolonged 
period),  and  finally,  by  removing  the  mucus  by  hlu.iiii.it.  The 
influence  of  the  latter  »  also  obvious  from  the  circumstance 
nlrrady  mentioned  at  p.  398,  that  a  specie*  of  bn&entatioffft- 
globules,  or  )eayt-fuiu'.i,  are  generated  in  and  from  the  D3UMI 
during  the  process  of  acid  fermentation.  1  DHUt  a^ain  draw  atteu- 
the  possibility  that  oxalate   Oj    }<>»>•    mu\    he    formed,  or,  at 

all  event*,  tenanted  during  this  process  of  fermentation j  at  all 
its,  the  cloee  connection  betveen  the  separation  of  urloadd 

and  the  formation  ol  this  salt,  seems  to  be  proved  by  the  fact  that 
most  samples  of  urine,  whether  sedimentary  or  non-seduncntm  \ , 
exhibit  no  trace  of  the  presence  of  oxalate  of  lime,  when  cxamim  d 
under  the  microscope,  as  long  ax  they  art?  fresh,  although  tome  of 
the  known  crystals  of  oxalate  of  lime  may  he  detected  us  soon  a« 
the  uric  acid  crystals  arc  formed.  Indeed,  the  abundance  of  such 
crystals  in  morbid  urine  is  proportional  to  the  rapidity  with  which 
arid  fermentation  is  induced,  ami  rim  lUltteqoenl  early  dspoaWoaj 
of  free  uric  acid. 

From  the  fifth  day  to  the  second  or  third  week  uftcr  the  dis- 
charge of  the  urine,  the  free  acid   begins  gradually  to   clinimi-!i  ■ 
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oonfarvn  and  algw  arc  then  oixwnd,  in  addition  to  ike  filasnenloa 
fungi  111  the  r.:t!i  rit  and  on  the  surface  of  the  urine,  warn 
examined  under  the  microscope.  The  orine  finally  beoussa 
i>< -utrnl.  the  yellow  QTJttafa  of  uric  acid  disappear,  or  in  their  paw, 
wr  find  the  well-known  crystal*  of  phov>h*lc  of  magnesia  m4 
-iniuhiiiia.  cither  in  tin:  form  of  large.  colourless  piramidsl  pr— 
or  in  small  radiated  groups  of  needles  or  larger  prisms.  Tbs 
urine  becomes  alkaline,  acquires  a  most  abominable  odour,  and  i» 
coverrd     With    whitish   grey  m.  Qabwn— |  which    swarm    »ith  b* 

numerable  vibrioi nd  monads,  in  addition  to  vegetable  products. 

The  colour  of  the  uric  acid  ■odJawi  i»<  villi  few  exceptions, 
yellow,  like  its  microscopical  crvxtaU.  but  wbm  the  deposit  hi#. 
it  axbtbitSj  ROt  only  the  crystal*  u(  triple  phosphate,  infusoria  ard 
fungi,  but  al.Mi  the  hro»iiish  bbck«  round  doatCfl  of  urate  af 
ammonia,  studded  on  all  aides  with  sharp  needles.  The  raise 
effervesce*  strongly  with  acids;  the  fluid  then  scarcely  est 
any   yellow  colour,    the    pigment    being    eonseour:  -   U* 

inrat  part  destroyed. 

The  alkaline,  urinary  fermentation  occur*,  under  certain  far- 
tially  unexplained  rclulions,  even  before  UiC  completion  of  tar 
acid    fcniKiitatxm,    and    sometimes  even  the    bladder. 

Normal  urine  passes  more  or  lew  rapidly  into  the  alkaline  fcr- 
limitation  when  the  temperature  Battens  20~C;  this  rhuiur  n 
effected  very  readih  when  the  urine  lias  been  kept  in  unclean  rrsaek, 
and  almost  ot  once  when  mixed  frith  urine  which  has  bceotnf 
alkaline,  even  when  the  quantity  added  it  so  small  as  hardly  is 
saturate  the  free  acid  of  the  fresh  Drfa  >•.  We  mar.  therefore, 
eunelude  that  lure.  a-»  in  Other  kind?,  of  fermentation,  there 
is  n  Bpfidat  alkaline  fermenting  substance  present,  whirl,  *c 
believe  with  I  sovght  in  tin  d  imnary 

mucus,  and  in  the  microscopical  organisms  eom  it.    Tins 

DsOde  Of  explanation    i*    not    Only  in    acmnUin  *  r  tie 

whietl  dunustfl  now  hold  regarding  the  processes  of  fcruu-rr. 
but  it  li  likewise  further  confirmed  by  certain  results  of  cli 
cx]KTutHT.  We  have  found  that  an  alkaline  urine 
rcsccs,  with  acids  is  movt  OEMMtmUj  and  <li*tinct]y  observable  ia 
primary  or  secondary  atl'i-ct.iDiis  of  the  mucous  membrane  of  I  lie 
bladder.  In  the  former  case  there  cither  exists  inveterate  reVical 
catarrh  or  complete  suppuration  of  the  walks  of  the  bladder  is 
<-i|Uimic*  of  cancerous  luinoiin  or  other  secondary  products; 
iu  tlicsc  casea  tin-  NCRsioa  0$  R1UCUS  is)  sboorCaslj  the  mucous 
juue  which    ia   secreted  in  increased   quantity,  possessing   none  of 
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the  ordinary  propertica  of  urinary  mucus,  and  being  decomposed 
with  extraordinary  rapidity.      In  the  latter  ease,  the  maooui  BH 
hranr.  of  the   bladder,  at    moat,   sutlers     only    incliicctly J    km,  for 
instance,  in  affections  Ba]  cord,  UNXKnpOCiod  with  paralysis 

of  the  extremities  and  of  tie  bladder;  and  if  the  vr-  lOttl   mOOOU! 
membrane  retain  it*  perfect  integrity,  the  mucus  secreted  from  it 

not  be  thrown  off  on  account  of  die  deficient  nmf.rHirtilii.yof 
die  bladder,  but  adheres  to  it.  and  begins  to  be  decomposed  to 
such  a  degree  that  it  induce  a  alkaline  fermentation  imost  at  OiiCC 
in  the  urine 84  it  drops  from  the  ureter*,  so  that  even  in  incon- 
tinence of  urine,  when'  thi  fluid  had  beet  retained  only  a  abort 
time  in  the  bladder,  it  is  butfa  alkaline  and  unmooiecal  a  urn 
passed.  Catarrh  of  the  mucous  membrane  of  the  bit 
however,  only  a  secondary  affection. 

Srherrr  assumes  from  these  facts,  that  the  vesical  mucous  mem- 
brane may  also  acquire  a  condition  uithin  the  bladder  by  which  it. 
predisposes  tlie  extTBCtlTe  n.iitcr  to  the  formation  of  acid.  This 
must  undoubtedly  be  I  to  exist  in  the  calculous  difttbeabj 

in  which  an  acid  urine   is  secreted  with  pre- formed  crystals  of  uric 
arid ;  hut   the  assumption   of  a  mucus   which  is  already  modified 
before?  it  leaves  the  bladder,  docs  not  appear  to  mr  in  afford  a  ad 
factory  explarr.tion  in  those  nvqncnt  CtSOBOf  febrile  urine  IB  which 
this  secretion,  when  fresh  Is  exhibits  d  mod  f  acid 

reaction,  and  contains  only  urate  of  BOdfl ;   tor.  independently  fif  tlie 
circi;  thai  En  those  febrile  or  inflammatory   affections  in 

which  we  can  Beared)'  aasume  the  preM-mv  of  an)  <!<.  ran^euient  of 
tlie  mucous  membrane  of  the  bladder,  or  tlie  existence  of  a  mucus 
I  been  modified  within  that  OfgBn,  it  lYcmienlly  happens 
kind  of  freshly  passed  urine  does  tOl  turn  Had  very 
cpiickly.  nor  is  uric  arid  immediately  separated  from  it,  a 
vino  which  had  been  paaaed  only  two  hours  before  may  exhibit 
those  properties  in  a  very  hi^h  decree.  Tins  phenomenon  might 
lie  ascribed  to  the  pr donned  retention  of  B  more  concentrated  urine, 
which  might  irritate  rhe  mucous  membrane  of  the  bladder,  if  the 

reverse  vem  not  occasionally  obaerTed|  that  is  to  say.  [f  are  did  not 

sometimes  rind  that  one  specimen  of  urine  turns  acid  very  readily 
and  altnougo  anotll  r  specimen,  pavscd  a  couple  of  hours 

previously,  may  not  exhibit   the  same  properties  for  a   p 
period.     We.  mnst  here  BOCk  fur  the  imiim's  ui'  tin-  man    rapid  .imb- 
rication of  the  urine  in  the  constitution  of  the  Haul  secreted  by  the 
kidneys,   that    is   to    say,    in    the   special    Condition   of   individual 
substances  formed  by  the  metamorphusi*  uf    matter  during    its 
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modification*  in  fever,  and  perhaps  more  especially  in  the  quantits-  I 
tivc  increase  and  the  qualitative  llttntk  urinary  ptpne 

SHicrrrhics,  rnorenvrr.  endeavoured  to  vlnnv  lii-*t  thcar  processes  1 

i>f  fern  imitation,  iii  BO  Far  as  Uiey  occur  within  the  bladder,  con- 
tribute  largely  towards  the  formation  of  cnlcnlx.    'Phus,  forinstaaos, 
it  depends     >lely  upon  the  character  of  the  vesical  mucous  and  apoa  I 
the  nature  of  tha  ftnntatativa  pioc  wd  by  it,  whether  At 

Qrinarj  cimm  tiorj  that  is  formed  eoosbl  vt  uric  acid,  earthy  |:Um> 
pluitca,  or  urate  of  ammonia*  11  ■■■  varying  conditions  of  dcoMB- 
poMtion  (it  different  periods  of  the  disease,  that  is  to  say,  tht 
gradual  qualitative  and  quantitative  change  of  the  secretion  of  ta« 
morbidly  atirr-tod  mucous  menibratM*,  may  alTurd  an  explanation  U 
the  fumi.itidn  of  urinary  calculi  wliosc  various  layers  hare  t 
different  composition.  Soberer  thus  seek*  for  one  of  the  inov. 
poll  i-!i  of  lithiasi*  in  a  degeneration  of  the  secretion  «l 

i in-  vesical  mucous  membrane — a  mode  of  explanation  which  de- 
rives support  fmin  the  chemical  investigation!  of  urinary  caw 
OrotaOM  aawoD  as  from  medical  experience.  The  majority  of  the* 
urinary  concretion  a  contain  a  clot  of  ox  >  .uelcuv,  . 

would  appear  that  the  mucus  generally  affords  the  first  formative 
bnvit  for  the  concrrtions  ;  then,  moreover,  the  inner  layrr*  oftsntt 
calculi  contain  uric  acid,  whilst  the  outer  ours  contain  earthy  pkot- 
phatca  or  unite  of  ammonia;  a  trace  of  uric  acid,  if  nothing  more, 
may  always  be  detected  in  the  nucleus  of  the  eoncrc'  <>u.  Krcry 
uric  acid  concretion  aids,  by  irritating  the  vesical  mucous  mem* 
bnuie,  In  increaaing  ita own  aim  by  the  dtp  tsition  of  phnfihatcsor 
of  the  urate*  of  ammonia  mid  of  lime  ;  whilst  it  is  obvious,  fiumtae 
formation  of  calculi,  that  at  the  0 II  I  if  their  depM&ue 

iiiucun  mutt  almost  always  be  present,  and  t  .at  Uie  s*aa« 

tine,  be  a  taadeney  t»  the  separation  of  uric  arid,— in  *hort,an 
aflid  urinary  fomentation*  Tin-  Uppennott  layWBOf  mint  urinary 
calculi  ahow  that,  at  the  time  of  their  deposition, ait  alkaline  fcrmeM 
waa  present,  and  that  ita  action  had  already  been  established  in  tht 
urine.  AIL  who  have  examined  the  constitution  and  formation  of  na- 
ineroua  Urinary  couctvUons,  mora  aapecially  of  the  larger  ones,  mast 
be  led  almost  involuntarily  lo  the  adoption  of  8d*  W$     Ktea 

the  mulberry  calculi,  which  undoubtedly  contain  a  very  Urge  pro- 
portion of  oxalate  of  lime,  but  probably  never  consist  solely  of 
this  sub  rnish  additional  corroboration  in  support  of  this 

mode  of  explanation,  fur  they  always  contain  a  lar^e  quantity  of 
Ujic  acid,  and  frequently  constitute  the  nucleus  of  larger  earthy 
concretions. 
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This  admirable  and  simple  mode  of  explanation,  wV.eh  blf- 
uHjinio  h'uIi  the  eetabliidied  views-  nf  the  decomposition  of  organic 
substances  derive*  considerable  support  botb  from  the  chemical 
analysis  of  COI  (fell  as  from  medical  experience,  uOWfiftf 

widely  it  may  deviate  from  the  ordinary  opinions  of  phi  idfa&l  ■  i><> 
adhere  to  the  idea  of  lad  ic,  uric,  and  phaspbatle  dtatheMS.  [n  the 
mean  time  it  would  be  extremely  difficult  Lu  piOft  that  Qlio  BCld 
concretions  owed  their  existence  solely  fcO  a  modification  of  the 
vesical  mucus;  for,  ax  we  have  already  observed,  in  speaking  of 
sedimentary  formations,  then  must  be  some  controlling  cause  in 
the  composition  of  the  renal  secretion,  win -li  in  one  ease  in.ie 
facilitate  and  in  another  hinder  the  formation  of  concretions. 
There  remain,  probably,  many  other  points  which  rcq  nre  to  be  in- 
vestigated before  we  ran  explain  all  the  phenomena  relating  to  the 
formation  of  concretion:*,  or  hope  to  an  r.  e  at  a  %eienti(ic  inlerpie- 
tsssOn  of  the  different  form*  of  development  of  urinary  calculi. 

Wo  will  now  proceed  to  the  consideration  of  those  ubsWp 
const i t no: >t <*  which  arc  C9*8Vy«d  io  the  body  from  without,  and 
which,  after  remaining  onlj  tfbotl  tmwvritbin  it,  pass  bUo  the 
striae,  cither  wholly  unchanged  or  in  ..  sli-jl.tly  modified  form. 
This  subject,  which  is  of  the  highest  importance  in  the  study  of 
morphosi*  of  animal  matter,  was  lon^  since  inve*tii;ated 
hv  WtiMer.*  and  more  recently  by  the  same  observer  in  con- 
junction with  Frwichfl.t  Although  it  nu\  appear  somewhat  illo- 
gical to  notice  the  substances  which,  according  to  the  MJhsrim 
made  in  relation  to  thin  subject,  do  not  pass  into  the  urine,  the 
present  terms  a  ratting  place  to  collect  those  facts  which  may  serve 
a*  n  positive  Iwsis  for  a  theory  of  the  i'm  million  of  the  urine,  and 
aid  in  elucidating  the  internal  mechanism  of  the  fcoo-chcmieal  me- 
tamorphosis of  mutter. 

It  may  be  tssTODed  as  a  general  proposition,  that  such  sub- 
nets (not  belonging  to  the  nutrient  matters)  as  are  easily 
Lie  in  water,  and  exhibit  no  tendency  to  enter  into  insoluble 
combinations  with  the  Organic, OT  inorganic  matters  of  the  animal 
body,  alone  pass  into  the  urine-  On  this  account,  most  of  the 
soluble  alkaline  snlw,  as  nitrate  of  potash,  borax,  iodide  of  potas- 
sium, bromide  of  sodium,  alkaline  silicates,  chlorates,  carbnuutct, 
cVc,  are  found  unchanged  in  the  urine.  But  in  order  that  sub- 
stances should  pass  unchanged  into  the  urine,  it  is  necessary  that, 

•  Utsaar.  f  PbrsU.    IW.  1.8.  so*— 320. 
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in  addition  to  solubility,  unci  the  incapacity  for  entering  into  wno- 
.  they  should  possess  another  character,  narar*y, 
tlwit  of  being  already  perfectly  u*idi«rd»  <»r  that  of  i«*viii|r.  no  ten- 
dency t »  oxidation  and  decomposition  gcnerall} .  Thus,  for  instaarc, 
sulphide  of  potassium  is  a  very  readily  soluble  subatnnre,  wiucais 
not  disposed  to  enter  into  insoluble  compounds  even  with  ths 
mnttcrs  within  the  animal  body;  but  owin^  to  the  rcadincta  with 
which  it  beeomea  oitdlsedj  tin*  substance  do  i»a**  into  the 

urine  unchanged,  but  in  ikf  io  |<otash,  unless  toft 

lsrje  ft  quantity  hare  been  introduced  into  the  body.  Many  sob- 
stances   which   an  . -nluble    combinations   with   animal 

matters,  as,  for  instance,  with  the  albuminate*,  only  pass  into  ta« 
urine  when  they  have  been  conrcjed  into  the  (irgantam  in  large 
quantifies;  hence  Ornla  found  that  the  boa*  J  metals,  which  are 
not  in  general  separated  by  tic  kidneys, — namely,  gold,  »JI 
lead,  bismuth,  antimony,  and  arsenic, — night  !*•  detected  in  the 
urine,  if  nHmiiiUtcred  in  vitv  Jarre  dmo,  but  werr  commonly 
fniiil  tn  lie.  present  only  in  tl»e  livrr  ;ml  it*  accretion,  and,  con- 
sequently, also  in  the  solid  excrements,  when  tlicy  had  been  grrea 
in  relatively  small  and  frequently  repeated  doses. 

Many  organic  «ih. ranees  undergo  the  same  alterations  in  their 
pama-re  through  the  animal  onanism  whirli  have  been  artificially 
produced  by  chemists;  tad  this  is  especially  the  case  with  those 
organic  matter*  whicfa  have  been  decomposed  into  i  sob- 

stance*  by  the  application  of  certain  oxidising  agents;  there  art 
eten  many  soluble  sul  ahich  l>ecociic  so  pel  ectly  ■  \  dised 

il-  blood,  that  neither  they  nor  any  of  their  products  of  deousn- 
position  can  be  recognised  in  the  urine.  Many  others,  on  the 
contrary,  which  readily  part  with  their  oxygen,  lose  a  portion  of 
it  in  their  passage  through  the  animal  body,  and  very  probably  ta 
tin  prim*  t*>,  which  causes  them  to  appear  in  the  urine  b  lows 
stages  of  oxidation. 

We  have  already  seen  (in  vol.  i.,  p.  47)  that  after  the  use  of 
drinks  ci  a  large  quantity  of  cmrbome  flc*/,  the  amount  af 

t\w  oxalate  of  lime  in  the  urine  is  inereaaed ;  but  we  must  here 
observe,  tluit  vre  hare  found,  from  positive  experiment*,  tlntl  ili< 
free  carbonic  acid  nf  the  urine  is  aba  very  considerably  increased 
by  their  use.  After  the  use  of  champagne,  the  urine  contains  &5| 
of  its  volume  of  gns,  and  after  that  of  Bavarian  beer,  68f . 

It  baa  bean  observed  both  by  Buchheim  and  myself,  that  Seltzer 
water  did  not  produce  the  aaoie  effect  as  beer  iii  the  act  of  fcr- 
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citation,  or  as  sparkling  vine  whirl)  may  probably  be  owinc  to 
lie  crirooinatftocfl  noticed  by  I  '«>  u  the.*  that  when  the  pressure  is 

iiuiv.:*!  from  St  ins  one  volume  of  u>n%t  and 

probably  loses  a  large  portion  of  its  aoKd  by  eructation  aftw  it  has 

l  m li  j  whilst*  on  the  contrary,  champagne  gives  off 

only  one  half  volume  of  it*  four  volume*  of  condensed  carbonic 
Mid.  It  must  be  observed,  however,  that  thin  truifcition  of  tho 
carbonic  arid  from  those  highly  earhnnatnl  drinks,  or  from  alka- 

ne  bicarbonntc*,  into  the  man  of  the  blood  nd  the  urine,  is  only 
Tory  distinctly  manifested  when  the  substances  m  question  arc 
taken  on  ah  <•■  uuaoh.      Buchhnni  ItM  proved  thi.s  to  be  the 

caac,  by  repeated  experiments;  on  himself.    A  development  of  gat 

■*.i illy  takes  place  u  soon  U  food  18  introduced  into  the 
lacb,  as  we  may  readily  comprehend  from  known  physical  and 
hero  teal  ground*,  and  which  i".  plainly  manifested  by  eructations, 
and  frequently  also  by  flatulence,  even  enabling  us  in  some 
to  determine  bj  percussion  of  tho  abdomen  in  vhai  junt  the  fluid 
containing  the  Carbonic  acid  is  in  contact  with  the  intestinal 
contents. 

Tha  afkalin*  ccrbonatt*  uhviously  reappear,  from  v  hnr  \r.  ■-  hn  i 

already  stated,  in  the  urine,  although  a  portion  of  them  must  have 
weu  saturated  by  the  acid  juices  of  the  stomach  ami  intestines. 
t  would  be  interesting  to  determine  how  much  alkaline  carbonate 
%  necessary  in  order  to  induce  the  secretion  of  a  ncutrnl  or  faintly 
alkaline  urine  in  man  under  definite  eondttfont.     Bnehheifa,  wl  o 
or  i  m  '•  I  one  instituted  uporiaMBti  of  tl» i  x  natun-  on  hii  i 
OAiud  that  even  with  reference  tn  fwod  and  general  dietetic  relations 
the  quantity  of  alkali  necc-ssarv  fur  this  piupoag  wan  extremely  vari- 
We;  this,  however,  is  easily  explained,  vl.cn   we   consider   \UM 
many  cause*  there  are  which,  in  a  greater  or  less  degree,  iullutuce 
the  aridity  -if  the  urine,  and  which  arc  altogether  beyond  the  con- 
trol of  the  experimenter. 

Iodine  combines  very  rapid Iv  with  alkalies  in  the  animal  body, 
and  then  appears  as  iodide  of  potassium  in  the  urine. 

Soht&te  baryta  sulfa,  altbOOSh  they  are  so  easily  deeomjiosed  by 
sulphates,  phosphates,  and  oarbOuatefli  yet,  if  ptOB  ia  *nihcicnt 
doses,  reappear,  according  to  Woolar,  in  do    arilM< 

■.,/   icappafTI  in  6  I  urine  as  ferroeya- 
nide  ol  ;  DtSl  -inm. 

SulphocyoHidt  qfpoUiaAMt  even  when  administered  in  siuall 
doses,  may  very  lOOn  be  detected  in  the  urine. 
•  Joan.,  do  Pbom.     T.  fle,  p.  MI. 
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It  appear*  from  the  investigations  of  Wohlcr,  that  most  of  tfct 
organic  acuta  [sn-v  unchanged  into  thr  urinr,  when  they  are  iotra- 

iliirnl  into  the  System  in  ■  free  state;  lir  experimented  u  ith  oxalic, 

ii  malic,  U  Marie,  succinic,  gallic,  and  aalicylous  acids. 

Tannic  acid  is  converted,  in  its  passage  thrush  the  animal 
organism,  into  gallic  acid. 

Tin*  observation  made  by  WohU-r,  tliat  oeitroir  ortrf  is  srpantfea1 
from  lie  animal  body  f*J  the  urine  in  the  form  of  hipjMiric  acid, 
lias  been  confirmed  by  Urc/  KchVr.t  and  many  other  oWrrrn. 

The  organ  rrorn  whence  the  beosoioacld  in  this  case  obtain*  the 
efeODenta  of   ftirnn  .  p    1M)  cannot  at   present  be 

il.  ruled  with  certainty!  Ure  believe*  Ail  ifteff  the  DM  of  hrtisaie 
acid,  the  hippuric  acid  in  increased  in  the  urine  at  the  expense  U 
the  ark  aeJd  il   It  consequently  assimilates  a  nitrogenooi 

group  of  aton  I  in  its  absence  would  liave  been  applied  ts 

the  formation  of  uric  arid:  hence  he  rrcornnirnds  physicians  U 
ainplo]  brnxoieacid  against  the  Uric  acid  dUtiicVi*.      Unfortunately. 

however,  Wuhler  and  Keller  could  not  detect  any  diminution  of 

the  uk  acid  after  the  use  of  benzoic  acid  ;  and  ttooth  and  B- 
arrived  at  tbeenfDOeondaetoa     ( larrod,  on  the  other  hsnd,  belicva 
that  be  bos  constantly  found  a  diminution  in  the  v  of  urea 

in  the  urine  after  the  administration  of  benioic  acid;  hut  neither 
Siri'.uh's  itmettyatfaHia  nor  my  own  conttru.  thil  ■.  icw.  In  foot 
observation*  in  which  I  examined  the  twenty  fan  boOsf  urnir 
after  the  atlnnnWiniTion  of  lar^r  doses  (two  drachms)  of  benxoic 
acid,  1  failed  in  any  case  to  detect  a  marked  diminution  uf  any  1/ 
tto  nitrogenous  constituents  ;  experiments  of  tbn  nature  are,  i 
am,  M  . Jif licalt  to  execute,  and  the  daily  sum  of  the  individual 
nitrogenous  constituents  W  so  fWtuaiiuir.  that  no  conclusion* 
should   be  drawn    IVom   Much     1  ions;   thus,  for  instance-,  it 

would  be  extremely  rash  to  conclude,  from  the  apparently  negative 

lit  of  the  examination  of  the  urine,  that  tl»e  benzoic  acid  ob- 
straeted  nitrogenous  matter  Groea  the  substances  designed  for  eeli- 
furmation. 

If  the  close  affinity  thai  exists  l>etwecn  benzoic  ami  hippuric 
acids  in  some  degree  elucidates  the  production  of  the  latter  from 
tha  former  m  Cbo  metamorphosis  of  the  animal  tissues,  the 
obtained  by  Erdmann  and  MarclmnJ}  is  the  more  striking, 

•   rh»nn.  Trans.  V..I.  I.  No.  I. 

t  nan.  At  1  a.  u.  Ph*nn.    iw.  4.1,  B.  103, 

I  Mvdicsl  Tuna*,  No%  •    i<i->>,  11*4. 
§  Juuni.  t  BA  CL     Ikl.  3A,  &  307- 
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that  cinnamic  arid,  C,*  llv  Or  HO,  in  its  passage  through  the 
una  andmilatei  Ditroge&onj  m.ut.T,  and  escape*,  in 
the  urine  as  hippuric  acid. 

There  nro  various  ways  io  which  wc  may  suppose  that  the  con- 
version of  cinnamic  im  ■  luppuife  ioid  may  take  place:  it  may 
either  lose  four  atoms  of  carbon  mid  two  atoms  of  hydrogen,  In 
ordi^r  to  be  first  converted  into  beanie  aaSd  (for  Ct8U.Ok — 
[4  U  +  2  li)  =  C||  H.is).,),orby  thcas3iuiil:i:ii':i  of  ammonia  and 
tha aepaiation of  wtw there  -«i  oinnaroide  <CuH70A-i-ilsN 

—  !!()=:('  j  II ,  N'O,),  which  has  only  to  uke  ap  four  atoms  of 
i  ordci  to  form  vratei  and  hippuric  acid  (Cls  II8  NO^-f 
40=3  IIO H  CuHaNOfr  Jl()». 

If    is   worthy   of  notice  that   rumi/iic   acid,  which  i*  so  e| 
allied  to   benzoic  acid,  does    not   resemble  benzoic  unci  cinnamic 
acidx,  in  combining  with  nitroyBnooa  nutter  within  thi  animal  or- 
ganism, but  passes  unchanged  into  the  urine;  hence  in  its  behaviour 
itvaeani  ;  acid  (hydride  ofaaH  iyl)  whi  -h  \i  even  more 

nearly  allied  to  benzoic  acid. 

WViIiUt  and  Prericlis  lm\c  ronvinrvil  the  nselves  by  experi- 
ment* on  several  rabbiu  and  do^s,  that  uric  at/7/,  whether  intro- 
duced into  the  stomach  or  injected  into  the  vein*,  i*  decomposed 
in  the  animal  body  in  precisely  the  same  manner  as  by  peroxide 
of  lead ;  the  urine  is  at  all  events  found  to  be  far  richer  in  urea 
ixahite  of  lime  »:*u-t  iV-  aihninictaation  of  tin-  add- 

We  arc  indebted  to  Wuhlcr  for  one  of  the  most  important 
discoveries  in  physiological  chemistry,  namely,  tluit  the  neutral 
salts  formed  by  the  combination  of  the  alkalies  with  vegetable 
acids,  are  oxidised    In    the    animal   organism    in    precisely  the 

i«  manner  aa  if  they  rare  burned  in  oxygen  gas:  alk.i 
carbonate  pass  into  the  urine  and  render  it  alkaline  ;  it 
consequently  become*  turbid  from  the  separation  of  earthy  phos- 
phate*, and  naturally  effervesces  with  aoida.  Thar,  the  conversion 
of  the  alkaline  salts  of  the  organic  acids  into  carbon. ii.rs  lakes 
place  in  the  blond,  might  have  been  a  pri ■•  i  i  nrludcd ;  but  I  have 
convinced   myself,  by  the  injection  of  an  alkaline  lactate  into  the 

ilar  vein  of  dogs,  that  the  change  take*  place  with  extraordi- 
nary rapidity,  and  that  an  alkaline  enrhonut  \n;,  sunn  appears 
in    Ihe   mine  (sec  vol.  i.,    p.  97).      The    same  experiment  has 

n  made  by  others.  It  in,  however,  a  singular  eircuni stance, 
and  one  that  require*  further  invrstiention,  that  in  different 
persons,  even  under,   apparently ,  |  .uditinns,  the 

period  that  elapses  before  the  Brine  becomes  alkaline,  after  the 

VOL.  H.  2  B 
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administration  of  those  salts,  is  very  various,  and  that  in 
coses  very  different  quantities  of  these  salts  arc  necessary  to 
the  urine  alkaline.  pRMD  the  experiments  of  a  young  chemist,  vka* 
utuii  c-oiiaUoli}  became  alkaline  even  after  the  use  of  a  tew  htked 
plums,  1  was  led  to  observe  tlint  in  many  persons  who  art  Stiaf 
on  a  mixed  diet,  the  urine  becomes  alkaline  in  two  or  three 
hours  aftrr  iwnllowing  half  a  amiplr  of  acetate  of  soda,  whilst  b 
others  who  nro  living  on  n  purely  vegetable  diet,  two  drschss 
of  acetate  of  sodn  never  succeeded  in  rendering  tlie  urine  alkafiee* 
Frorn  numerous  experiments  on  healthy  persons,  and  obserrs&oui 
on  patient*  who  had  uken  alkaline  acetates  and  tartrate*,  1  eoold 
only   deduce  the   following  certain  QOi  cl  :.<*  salts  is 

question  exert  a  purgative  action,  the  urine  docs  not  readily  be- 
come alkaline ;  in  fact,  it  ticldom  becomes  alkaline  at  ell  endsY 
these  circumstance** :  as  might  be  expected,  the  urine  of  persons 
living  upon  animal  food  does  not  so  r« julily  hecorno  alkalinr  si 
lh;il  of  |tersous  Sting  on  vei^etubles  and  those  on  an  antiphlogistic 
diet;  if,  however,  the  febrile  affection  be  accompanied  by  a  very 
acid  urine,  then  it  naturally  follows  that  the  urine  is  longs*  «n  be- 
coming alkaline;  hence  two  febrile  patients  might  be  taking  the 
Sams  dosaJS  of  these  sntu,  and  the  urine  in  one  caw  might  bs 
alkaline  nnd  in  the  other  it  might  remain  distinctly  acid.  In  one 
and  the  sonic  person  living  on  the  same  kind  of  food,  the  urine 
may  become  alkaline  after  a  dose  of  these  salt*,  if  he  remain  quirt; 
hut  may  retain  its  acid  reaction  after  an  equal  dose,  if  he  take 
strong  bodily  exercise.  Hence  wc  should  be  far  from  the  truth  if 
wc  believed  that  these  points  were  thus  cleared  up ;  for  a  wry 
small  amount  of  observation  at  the  bedside  would  suffice  te 
convince  us  that  we  are  far  from  being  able  to  comprehend  why, 
in  special  cases,  the  urine  remains  acid,  or  why  it  becomes  alka- 
line. Wc  must  generally  imumc  it  as  an  undoubted  fact,  thai 
the  metamorphosis  proceeding  in  the  blood  during  the  conti- 
nuance of  the  morbid  process  tends,  in  a  greater  or  lese  degress,  t» 
the  formation  of  acid ;  and  hence  that  in  one  of  the  eases,  a  sntaUer 
uuaiit.it)  cif  the  vegetable  sak  is  necessary  to  saturate  the  free  acid 
of  the  urine  than  in  the  other  case.  Hie  alkalinity  of  the  urine 
during  the  use  of  vegetable  diet  appears,  however,  to  be  by  no 
means  solely  dependent  on  the  alkali  contained  in  the  organic  salts 
of  the  foods  for  I  have  seen  my  own  urine,  which  usually  has  a 
strong  acid  reaction,  remain  alkaline  fur  eighteen  hours  after  the 
use  of  food  altogether  devoid  of  nitrogen  and  alkalies,  as,  far  in- 
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ee,  milk-sugar,  starch,  and  fat.  Mairendie*  injected  a  solu- 
of  march  into  the  jugular  rein  of  a  rabbit  that  fasted  for  Three 
nil  vboM  i hi ;ic  ni  BCadf  clear,  and  rich  in  urea;  the 
riuc  almost  instantaneously  underwent  a  complete  change,  be- 
nii:i-  alkaline,  turbid,  and  poor  in  urea.  Bcrnardt  injected  a 
lotion  of  grape-sugar  into  the  veins  of  a  dog  and  of  a  rabbit; 
t«  urine  of  both  a  in  mall  was  thus  rendered  alkaline  and  turbid 
the  Reparation  of  earthy  salts,  while,  under  similar  conditions, 
solution  of  cane-sugar  exerted  no  such  action  on  the  urine,  but 
carried  off  unchanged  by  that  secretion.  From  these  facts, 
e  may  undoubtedly  conclude  that  the  alkalinity  nf  the  urine  of 
mhiivorous  animals  does  not  solely  depend  upon  the  vegetable 
fcalinc  salts  contained  in  the  food.  Bernard,  moreover,  found 
hat  the  urine  of  dogs,  which  in  the  normal  state  is  acid,  be- 
comes alkaline  qs  soon  as  these  animals  arc  kept  strictly  upon 
Ttgctahle  food ;  and  ronvrrtcly.  thlt  the  urine  of  rabbits,  which 
6f  normal  conditions  il  alkaline.  bcOOBMI  acid  as  soon  as  ani- 
mal food  has  been  introduced  into  the  stomachs  of  these  creatures, 
or  a  decoction  of  flesh  is  injected  into  their  veins.  From  the 
irncnta  which  Bernard  instituted  on  hcrbivoni,  whose  urine 
the  abstraction  of  all  fund  was  clear,  of  an  amber-yellow 
lour,  and  strongly  acid,  it  follows  that  the  pure  metamorphosis 
of  tissue  in  the  animal  body,  like  a  purely  flesh  diet,  induces  the 
secretion  of  a  limpid,  acid  urine.  Finally,  Bernard  believes  that  he 
ha*  discovered  th.it  the  pnrumncattric  nervrs  c*cTt  nn  influence  on 
reaction  of  the  urine;  thus,  for  inMuiicc,  hi-  nv  that  the  alkaline 
inc  of  animals  fed  upon  vegetables  became  acid  after  the  section 
of  both  these  nerves — a  result  whose  accuracy  I  feel  justified  in 
doubting,  having  myself  performed  a  similar  UMriinenl  «n  a 
rabbit:  rabbits  are,  however,  by  no  nit-ant  well  adapted  for  such 
experiment*;  as  far  as  my  experience  goes,  these  animals  often 
accreting  an  acid  urine  without  uoy  apparent  reason  for  so  doing. 

Qmmms  may  be  easily  rediscovered  b  the  urine  after  the  u$c  of 
moderate  doses. 

Urta,  according  to  the  experiments  of  Wuhler  and   French*, 
passes  unchanged  into  tlic  urine. 

'lltrinc  and  theobromine  cannot  be  rediscovered  in  the  urine: 
since  both  these  substances  occasion  intense  excitement  of  the 
vascular  and  nervous  systems,  I  am  unable  to  decide  whether  the 
I  iiiAtinn  if  the  urea  discharged  in  twenty-four  hours,  which  I 


•  Compt.  rend.     T.  23,  F.  101. 
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observed  to  occur,  was  dependent  on  the  d^compoaitioa  of  these 

nitrogenous  motter*  or  upon  the  stimulus  communicated  to  tlie 
entire  organism. 

Aniline,  a*  it  would  appear  from  the  experiment*  of  WouWr 
fii.l  Frcrichs,  dues  not  rc-appcar  in  the  urinc. 

Ho  direct  experiments  have  been  made  with  other  organic  basts 
in  reference  to  their  transition  into  the  ai 

Alto-  .nii-.i  appears,  from  t lie  experiments  of  WiJhlcr  and 
Frcrichs,  to  be  converted  in  the  nniinal  body  into  urea  and  otoff 
substances  ;  they  found  neither  the  substance  itself,  nor  alloxan,  in 
the  urine  of  persons  who  had  taken  6re  or  six  gr. 

Hnorinnanhie dfms  not  pass  unchanged  into  the  urine;  initi 
place  we  find  ?u]|ilm -yanide  of  ■ttnnonium  :  hence  it  undergoes  tat 
same  decomposition  in  the  body  as  we  can  artificially  produce  at 
soda-lime.   (W.  and  Fr.) 

Allantoine  doe*  not  paw  into  the  urine,  nor  docs  it  induce  any 

mentation  of  the  cnabta  of  lime,  a*  might  bara  been  expected; 
since  it  U  decomposed  artificially  by  alkalies  into  oxalate  ef 
nuiiiiunia  (see  vol.  i.,  p.  17*)- 

vy/faim  cannot  be  rediscovered  with  certainty  in  tbe  urine. 
(\V.  and  Vt.) 

I  could  not  detect  the  presence  of  asparcgin  in  U*c  urine. 

SsMoffl  undergoes  the  >amc  decomposition  in  the  animal  organism 
that  is  induced  by  oxidizing  agent*.  SoUcylous  acid*  it  found 
in  tfcfl  ethereal  extract;  it  might  be   supposed   I  salidn  is 

deODOpond  in  the  animal  body,  in  the  same  maun  .-mid* 

sin,  into  sugar  And  saligcitin,  and  that  it  is  oul)  on  U 
of  the  urine  that  the  latter  is  converted  by  the  free  acid  wh 
prevent    into   aalicylous    acid;     since,   however,  no    substance   ia 
i  he  iuiiinal  body  acts  uikw  amygdahn  in  the  same  manner  as  cmul* 
.in,   it   is  by   no  means  probable  that  salient  undergoes  the 
named  mode  of  decomposition. 

PJtforrkitbi  \m  Dot  been  rediscovered  in  the  urine. 

J  oLUUe  oaf  f.j'/jift,,'  almond/  (fr«c  from  praasao  acid)  seems 
to  be  converted  iutu  benzoic  arid  (without  giving  rise  to  any  symp- 
t  ton  of  po.soning),  and  then  appears  as  hippuric  acid  in  the  urine. 
OV.  and  Fr.) 

Qufaon*  is  decomposed  in  the  animal  organism.  {W.  and  Fr.) 
Benzoic  rthtr  causes  nn  augmentation  of  the  hippuric  acid  in 
the  urine.  [W.  and 

Actordin;;    to    VYuhlcr  most    pigments   and    many    odorous 
•  liasdviiticrb.  dcrrajwL    DO.  3,3.  is. 
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matters  pass  unchanged,  or  only  ilightly  modified,  into  the  urine; 

as,  for  instance,  tlic  Colounni'  matters  of  indigO,  madder,  nmbi 
rhubarb,  logwood,  red  beet,  and  whortleberries,  and  the  odoruu% 
constituents  of  valerian,  gariie,  a&afcctida,  castorcitin,  mffroii,  and 
turpentine.  Wohler  could  not  rediscover  the  following  substanOM 
in  Um  urine  :—Camph"i.  rat  U9t  cnipyrcn-iuii }r  oilj  musk,  alcohol, 
ether,  pochinol)  litmus,  np-green,  or  alcana*. 

Another  point  worthy  of  notice  is  tlic  rapidity  UfUh  which 
inbatancr*  pot*   through   Uu    •uinn/ii  ory/uuy,**     We  m  rally 

[lilt  the  rapidity  with  which  a  substance  CMtppWa   in  the 

urine  is  directly  proportiond  to  it*  solubility,  and  Inroad]  pro- 
portional to  tbc  amount  of  change  which  it  undcrgnc*  in  tlic  animal 
.  tr.:.. in-. in.  This  rule,  however*  lias  many  exceptions,  amongst 
which  wc  may  especially  mention  iodide  of  potassium — a  substance 
which  is  mi  raw  of  detection,  even  in  extremely  minute  quantifies  ; 
according  to  some  obaai  ran  it  mag  be  detected  in  the  urine  in  & 
four  to  ten  minufo  after  it  has  entered  the  mouth.  1  hnvc  only 
!>ecn  able  to  observe  this  in  a  man  in  whom  the  posterior  wall  of 
the  bladder,  with  the  Openings  of  the  ureter*,  lay  exposed  ;  in  othci 
persona    it  often   did    not.  appear   in    the  ininr    Till    after    a  period 

rarying  fmm  three  quarters  of  Ml  hour  to  live  hours,  while,  on  the 
other  hand,  it  ww  very  soon  to  be  detected  in  tin  DC  p.  2.1). 

After  the  ingestion  of  from  two  to  three  drachms  of  bicarbonate  of 
potash.  I  hare  fnvind,  in  experiment*  on  several  persons,  that  the 
i.rinr  became  neutral  ID  from  thirty  bl  forty-five  minutes,  and 
alkaline  in  the  course  of  an  hour.     Lactate  of  soda  taken  to  the 

Bt  of  holf  an  ounce,  rendered  normal  urine  alkaline  in  half  an 
hoar;  on  injecting  similar  quantities  of  the  same  alttntc  thaJQguhr 
veins  of  dogs,  their  urine  became  strongly  alkaline  after  five,  or  at 
mgeal  iftei  i  ■•.  <-\\  e,  minutes. 

There  u  peat  diuresis  in  dogs  after  this  operation  if  we  provide 
them  with  plenty  to  drink  ;  the  loss  of  blood,  even  when  small, 
aoenis  to  excite  their  thirst,  while,  on  the  other  hand,  the  alkaline 
carbonate  that  is  formed  probably  actually  hasten*  the  secretion  of 
urine.  Hence  il  is  in  general  very  easy  to  observe  the  time  at 
i  such  urine  becomes  alkaline. 

Ericbson* observed  the  period  of  the  tran  imiai  too  of  soluble  and 
colouring  substances  into  the  urine  in  a  man  with  extroversion  of  the 
bladder — probably  the  same  person  «rho  bad  been  tnwellinj  about 
(lennanj  \  altar  administering  forty  grains  of  fcrroeyunidc  of 
potwium,  lie  saw  it  rc-nppcar  within  two  minutoa  in  the  urine : 
*  Loud.  Med.  Gas.    tariff* 
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the  ferrocyanide.  of  potassium  and  other  euhstancea  which  were 
tried,  nppeired  less  rapidly  in  the  urine  when  the  experiments  cert 
nude  shortly  lifter  meals. 

The  period  during  which  a  foreign  body  remains  in  the  areas*! 
organism  is  extremely  various;  here  also  it  depends  upon  the 
solubility  of  the  substance  in  question,  and  especially  upon  its 
chemical  nature,  whether  a  longer  or  a  shorter  time  be  required  far 

'•limination.  Substances  of  easy  solubility  are,  as  a  grncrsl 
rule,  rapidly  removed  from  the  body  by  the  urine ;  thus  1  hast 
seen  the  alkaline  reaction  of  the  urine  disappear  in  as  short  a  space 
as  ten  hours  after  a  dote  of  two  drachms  of  acetate  of  potash,  wlak 
one*  after  a  dose  of  three  drachms  of  bicarbonate  of  soda,  it  remained 
alkaline  for  three  days.  The  idiosyncracy  of  each  imuridatl 
patient  appears,  however,  to  exert  an  influence  on  these  rrlatiocs. 
Tliis  is  best  observed  in  experimenting  with  iodide  of  potaasiaa ;  ia 
some  persona  no  trace  of  this  substance  can  be  detected  in  the  aria* 
twenty-four  hours  after  a  dose  of  ten  grains  has  been  taken,  whsls 
in  others  its  presence  may  often  be  recognised  after  three  days,  both 
in  the  urine  and  also  in  the  saliva.  Substances  which  enter  into  ia* 
solublechemical  compounds  with  animal  matters, are  eliminated  frees 
t!  *  body  only  rery  slowly,  and  usually  lees  through  the  urine  then 
through  flic  intestinal  cnnal;  metals  m  is  well  known,  arc  foead 
after  a  Terr  long  time  in  the  lirer  and  in  other  parte. 

W  c  now  proceed  to  the  consideration  of  those  eveefcnscei  ssiict 
ututrily  QtUy  occur  i*  merhid  enae. 

Although  an  extremely  large  number  of  observations  hare  beta 
made  regarding  the  occurrence  of  albumen  in  the  urine,  it  has  neb 
been  found  to  be  constantly  present  in  certain  alTections  nf  tic 
kidneys.  Since  we  hare  possessed  a  more  accurate  knowledge  of 
those  forms  of  renal  disorder  which  we  know  as  Bright'*  disease, 
it  has  been  established  as  a  result  of  experience  that  albumen  is 
elwar*  present  in  tlir  nrilM  ill  thkl  if:.,  lion,  although  its  qui 
may  be  so  small  that  it  may  appear  to  be  altogether  absent, 
the  chronic  form  of  Uright's  disease  the  amount  of  albumen  in  tbf 
urine  is  often  considerably  diminished,  if  any  acute  or  inrlemmetory 
disease  be  simultaneously  present.  The  quantity  of  albumen  ia 
Bright 's  diie&te  is,  however,  sometimes  ao  considerable  that,  on 
heating,  the  whole  fluid  solidifies  into  a  yellowish  white  eoagialsav 
We  cannot  mention  any  other  disease  in  which  albuminuria  b  a 
constant  symptom.  Albumen  is,  however,  very  frequently  present 
in  the  urine  in  all  those  diseases  with  which  uremia  is  associated, 

particularly  in  scarlatina  and  other  acute  exanthemata,  and  most 
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especially  in  cholera,  nright's  granular  degeneration  of  the  kidneys 
is,  however,  very  often  present  vtth  1 1  111  I  Wl,  so  that  these  diseases 
appear  to  owe  their  albuminous  urine  solely  to  the  Access  of  Bright^ 
disease;  there  ore,  however,  numerous  coses,  as  for  i  unfa  ace  of 
scarlatina  and  erysipelas,  in  wliich  albumen  is  only  transitorily 
pre**  i  tin  no  for  one  or  two  days,  and  is  accompanied  by  the 

epithelial  i  rUndexi)  which  have  been  already  described.  In  these 
cases  there  is  merely  tmplt  rttwl  catarrh,  in  which,  as  in  catarrhal 
affections  of  all  other  mucous  membrane*,  there  i*  desquamation 
of  epithelium  nnd  a  secretion  of  mucus. 

In  drojme*9  st  least  in  their  more  advanced  stages,  albumen  is 
often  found  in  the  urine  without  the  simultaneous  existence  of  dc- 
»encmtion  of  the  kidneys ;  in  these  coses  there  ore  two  ways  in 
which  we  can  explain  the  manner  in  which  this  substance  escapes 
from  thr  renal  capillaries  :  cither  the  blond  has  already  bernrnt-  so 
hydremic  that  it  not  merely  transudes  through  the  capillaries  of 
c  peritoneum,  of  the  subcutaneous  cellular  tissue,  and  of  other 
ns,  hut  also  of  the  kidneys  themselves,  and  that  consequently 
me  albumen  i*  t.hm  added  to  the  substances  whieh  are  ordinarily 
arated  In-  t?m  kidneys;  or  we  may  assume  that  those  Ofginld 
ascs  of  the  thoracic  or  abdominal  organs*  which  occasion  a 
a*  of  the  circulation  in  the  capillaries  and  veins  of  the  abdomen, 
d  thus  give  rise  to  copious  transudations,  also  set  up  a  similar 
ndition  in  the  capillaries  and  veins  of  the  kidneys,  by  which  an 
ittion  of  albumen  into  tin  m/OMTf  DUtll  is  induced.  Meyer* 
made  some  beautiful  experiments  on  rabbits  which  support 
is  Utter  view.  On  compressing  with  a  ligature  som- times  the 
al  vein  on  one  side  and  sometimes  the  inferior  vena  cava,  by 
iich  the  Increased  hydrostatic,  pressure  of  the  blood  must  dilate 
e  renal  capillaries.  In-  always  found  albumen  in  the  urine  collected 
r  the  operation;  and  on  tying  the  renal  vein  on  one  Ride  ho  only 
nd  albumen  in  thf  urine  that  escaped  from  the  exposed  ureter 
the  aid*  on  which  ho  operated,  and  here  it  was  \eiy  abundant. 
Organic  disea/tex  of  th?  thoracic  and  abdominal  aryan*  sonic- 
nmudoti  an  t-scapi  of  albumen  though  the  kidneys,  without, 
cr,  the  simultaneous  occurrence  of  any  dropsical  transuda- 
;  here  the  Albuminuria  probably  only  arises  from  tJie  above 
mentioned  causes. 

If,  in  consequence  of  any  afiection  of  the  urinary  passages, 
\  or  true  ;*»,  should  find  its  way  into  the  urine,  it  is  obvious 
that  fluid  must  then  become  albuminous. 

•  Arcb.  f.  purs.  iioilk.     W.  8,  ».  Ufr-Ut 
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When  albuminuria   oceurn  in   association  siith  hrrttc  firm 
d'wbrtts,  ducnars  of  the  spint.1  e4>rdt  &c.,  this  symptom  u 
dent  cither  on  the  watery  character  of  the  blood,  or,  a* 
times  the  flan  in  dkbetes,  on  an  actual  lesion  of  the  kidneys. 

The  casts  are  by  no  means  rare  in  which  persona  with 
*Hght  fivera,  atul  ansJected  bj  an)  oth«  leriona  duordcrfiit« 
short  time  leoretc  n  urine  that  is  more  or  lea*  alhuroince* 
( licrqucrcl,*  C.  Schmidt, t  and  others).  Since  wc  sometimes  meat 
with  cases  in  which  the  urine  is  albuminous  when  there  U  perfect 
health,  and  no  cause  can  be  assigned  U>r  its  presence 
CansUitt.$  Bcci|iicrcl.||  and  others),  we  are  entitled  to  believe  tint 
some  persona  arc  Bperiattj  predisposed  to  tliis  affection,  that  \\  to 
say,  that  the  facility  with  which  the  albumen  escapes  U  depend*** 
on  a  peculiarity  of  their  organisation.  Wc  must  here  alaonooc* 
the  transitory  DCCUrrqncf  of  albumen  in  the  orino  doting 
pregnancj  (Ravei,*?  Beeqoenl,**).  As  the  oedema  of  the  low 
extremities  is  closely  allied  to  a  varicote  conditi  tcin*,** 

the  overloading  of  the  blood-vessel*  in  the  nbdomiird  orpm 
during  pregnancy  is  probably  |  rnoro  efficient  cause  than  any 
other  of  tin-  transudation  of  the  albumen  into  the  kidneys. 

Wc  hm  llrc.K.l)  spoken  of  the  occurrence  of  fibrin  as  an 
abnormal  morphological  constituent  of  the  urine ;  and  *re  remarked 
that  it  was  always  found  in  eases  of  hrctuorrhaige  into  the  urinary 
ptavn  res.  1  'rine  is,  however,  occssioosDy  observed  in  *i 
the.  intercellular  fluid  of  the  blood  appears  to  have  transuded ;  a 
some  of  these  cases  the  fibrin  becomes  separated,  after  the 
e  Mssion  of  the  urine,  either  as  a  golsttlMHU  moss,  or  in  gmaahr 
clots  or  threads  (Prout,tt  Na»*e,t$  Pickford,§§  ileinrieh|||)« 

fV/.vWa  has  he?n  particnlarly  fnand  in  the  so-railed  milky  cr 
chylous  urine:  I  have  frequently  had  occasion  to  rrtnark  in  tlir 
preceding  page*,  bow  cfifficult  it  ia  to  distinguish  casein  from  basic 
albuminate  of  sodn  and  other  protein-  bodies.  I  bore  never  been  sbls 

•  Scmelutiqao  des  uilnns,  kc.     P.  1.1J. 
7  Chanktoristik  dor  Oholsm.     H.  H7- 

X  LeVrKlneeVCban.  im.  2,  H.S9:[ort>iKh«iiUauilatkv.  VoLs^ul] 

5  l'jUlmlnKii..     '2  Aufl.  1*1.3,8.  182. 

I  Op.cdt,p.3S4. 

«J  MuWics  it*  fUlas,    T.  2,  p.  57i>. 
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to  detect  true  casein  in  urine  ;  but  in  oil  the  analyses  of  chylous 
urine,  instituted  by  ChevaUier,*  Blondeau/f  Kaycr,J  Bouchardat,( 
(inkling  Bird. ||  and  others,  the  evidence  of  the  presence  of  casein  is 
by  no  mean*  i-siJiblijdird  with  scientific  accuracy;  tor  if  it  were,  WO 

t  believe  in  a  perfect  mi  I  of  milk  to  the  kidneys.     It  [*, 

ever,  an  unquestionable  fact,  that,  there  do  sometimes  occur  in 
the  urine  certain  prutcin-bodics  whose  properties  do  not  coincide 
vrith  those  of  any  known  protein-compound,  and  whose  modifica- 
tions eanncit  lie  solely  dependent  on  their  ndmixtun?  with  the 
miner]  secretioni  Tim*,  for  instance,  BeneeJaBfi8*j  fiitinda|M-culiar 
albuminous  substances  together  with  the  well-known  tubular  casts, 
i-i  tiic  urine  of  a  man  suffering  from  ostcomalncift  and  from  a  renal 

me;  this  substance  was  characterised  by  its  solubility  in 
hotting  water;  when  precipitated  by  nitric  nrid  it  nxlissolvcd  on 
the  Application  of  heat,  but  again  separated  on  cooling ;  with  up  i  is 
acid  and  fcrrocyaniric  of  potassium  it  behaved  precisely  ns  a 
protein-body,  as  also  with  concentrated  hydrochloric  acid,  formin- 
frith  it  a  brilliant  purple  solution;  moreover,  it*  elementary 
analysis  showed  that  iti  composition  was  altn»rihcr  analogous  to 
that  of  the  protein-bodies;  it  contained  l'lj  of  sulphur,  which 
could  be  very  easily  recognised  on  trcnting  it  with  potash,  &C. 
The  urine  contained  6*7g  of  this  substance,  which  cannot  possibly 
be  regarded  as  either  albumen  or  casein,  at  all  events  until  we 
are  able  by  the  addition  of  certain  substances  either  to  convert 
albumen  or  casein  into  this  substance,  or  it  into  them ;  it  presents 
too  many  points  of  difference  to  allow  of  our  regarding  it  as  a 
:.n  difiettion  Of  any  of  the  known  protein-compounds. 

Fat  is  comparatively  nirrly  found  in  the  urine,  if  wi*  exclude 
tin-  admixture  of  fatty  matter  that  often  arises  from  the  external 
generative  organi  of  women.     In  the  older  medical  literature  wc 

11  read  of  fatty  urine,  in  which  the  fat  collected  as  an  iridescent 
film  upon  the  surface ;  but  in  the  great  majority  of  cases  those 
membrane*  must  have  consisted  of  the  mists  .if  earthy  plmsphates 
and  confervokl  filament*,  which  tiavc  been  already  described,  sod 
not  of  fat;  for  these  crusts  arc  often  singularly  like  a  cooting  of 

•  Journ.  de  tfliim.  mcM.     T.  4,  B,  179. 
t   Ibid.      Vol.  4,  p.  41- 
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fat,  which  latter  I  have  never  observed  on  the  urine.  In  am 
recent  rimes  Nauehc*  has  rc&ardcd  this  membrane  aa  a  cliarso- 
teriatic  *icm  of  pregnancy,  and  has  instituted  a  number  o(  experi- 
ments, which  however  only  lead  to  a  negative  result.  'Hi*  kynttn 
U  nothing  elsa  tliiui  the  formation  of  crystals  of  triple  phusjiliatr, 
and  fungoid  and  cunfervoid  grow  tin,  which  takca  place  when  the 
-i] : n-  bfiOOmei  alkaline,  as  has  been  described  in  p.  110;  bat 
whether  or  not  this  membrane  and  the  flocctilent  precipitate  which 
is  xnl»M(j  i   iitk-  fin  mi  i !  Ike  actually  a  character  iatic  sympteai 

of  pregnancy,  it  cannot  be  denied  that  such  a  me lubranc,  or,  own 
correctly,  the  rapid  alkalinity  of  the  urine,  is  more  frequent  m 
pregnant  women  than  in  otlicr  cases;  the  urine  of  pregnant  wotntm 
is,  as  a  general  rule,  \-cry  watrry,  and  hence  mora  readily  undergoes 
alkaline  fcrniciitatirin ;  it  further  contains  more  mucous,  prntcia* 
Ilka  substances  than  other  urine,  and  thin  is  a  second  reason  a  by 
it  more  readily  becomes  alkaline  and  presents  a  tendency  to  the 
formation  of  this  membrane.  Hence  Nauche's  view  is  cot  alte- 
gothcr  devoid  of  foundation  ;  but  amy  COM  intuit  have  observed 
that,  the  urine  of  pregnant  women,  eapcci&lly  when  they  liate  ban 
living  chiefly  on  animal  food,  very  often  docs  not  possw  this 
property,  and,  on  the  other  hand,  that  the  limpid  urine  of  hys- 
terical and  chlorotic  women,  as  well  as  faintly  acid  and  albuminous 
mine,  may  present  precisely  the  nmo  phenomena  that  have  been 
regarded  as  peculiar  to  pregnancy. 

It  ia  in  chylous  an  J  milky  urine  that  the  largest  quantity  of 
is  found,  where  it  occurs  suspended  ia  j  lobules  as  in  the  chy 
and  milk.    Unfortunately,  very  little  is  known  regarding  the  forms 
of  disease  with  wliii'h  Roh  urine  is  HatHMl 

The  occurrence  of  fat  in  albuminous  urine  is  a  symptom  of 
more  importance ;  it  hss  been  already  mentioned  (in  vol.  i 
that  fat  may  he  expected  to  be  present  in  fatty  degeneration  of 
kidneys  :  my  own   experiment*   on   the  urine   in   H right's 
have  not  as  yet  confirmed  this  expectation  ;  free  ur -globule*  art, 
however,  sometimes  found  in  the  urine,  but  it  is  never  easy  to 
decide  whether  they  actually  pertain  to  the  urine,  or,  whether  tiny 
arc  mere  foreign  admixtures ;  and  the  difficulty  is  increased  by  tli 
very  small  quantity  In  arhfuk   they  always  occur.     In  the  tat 

of  Bright?*  disease  wa  sometimes,  however,  find  bid 
tubes  winch  appear  to  bo  filled  with  small  globules  or  granules  of 
f*j  i  fed  present  a  striking  resemblance  to  the  tufali  cwlorti  tff  fctty 

*  Jotini.  dc  CtiiiiL  tic\l.     2  See,  T.  a,  p  W. 
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idneys.     In  such  a  case  it  would  be  quite  possible  to  diagnose 
degeneration  of  the    kidneys  from  an  U  B  "of  the 

ic. 

By  instituting  n  very  careful  examination,  we  may  also  nome- 

iraca  find   fal-fflohulrs   in  the  urine  in  diseases  which  are  accom- 

nicd  with  rapid  emaciation ;  a*,  for  instance,  in  certain  diseases 

E,  and  in  those  conditions  with  which  hectic  fever  is 

e  need  hardly  oboeTre  that  xttgar  neeur*  in  diabetic  urine  ;  it 
however,  the  quantity  of  sugar  that  i*  present  which  ron- 
thc  characteristic  sign  of  diabetes  mellitug,  It  has  been 
nerally  believed  tliat  augar  is  alao  often  found  in  urine  which 
is  nni  i  ii1  rii  ■  Lrrseli*),  hut  no  very  great  weight  should  lur 
attached  to  siu-h  Bll  Opinion,  tor  the  method*  which  have,  been 
employed  for  the  discovery  of  augar  arc  open  to  many  fallacies ; 
oven  Trommer*B  teat,  when  applied  with  every  possible  precaution, 
may  give  no  decided  reaction  even  when  sugar  it  unquestionably 
present  in  urine:  while  n inversely  it  may,  in  LneKjMrleDoed  bunds, 
easily  lead  to  the  belief  that  suj;ar  is  present  when  in  reality  it  is 
absent.  It  has  been  already  mentioned  (in  vol.  i.,  p.  280),  that 
Prout  and  Budge  have  found  sugar  In  the  urine  of  gouty  and 
dyspeptic  persons,  and  that  1  detected  it  in  tho  unno  of  a  woman 
Jy  after  delivery ;  end  I  have  the  greater  leeeon  for  believing 
10  result*  of  these  observers  ere  correct,  from  the  circum- 
stance that  1  have  very  recently  found  sugar  (by  applying  the 
method  described  in  vol.  i.,  p.  i!85)  in  the  urine  of  a  man  with  very 
acute  gout. 

Numerous  cases  have  hern  reported  i"  which  abnormu!  piy- 
ment*  liavr  Urn  found  in  the  urine ;  Uic  colour  of  the  brick-duat 
sediments  in  febrile  urine  is  unquestionably  not  dependent  on  the 
normal  urinc-prjincnt,  although  it  may  possibly  arise  from  its 
oxidation;  at  all  events,  we  very  often  MB  the  ordinary  urinary 
M-ihtr i« -nt  (urate  of  soda)  on  tin*  filter,  of  a  deep  brick-dust  or 
seer  let  coloni ;  it  has  not  been  further  examined  ;  and  at  different 
times  it  has  received  the  various  names  of  r#*actc  acid,  %iroerythrin3 
and  purpuric  acid.  Blue,  green,  violet,  and  black  pigment*  are, 
upon  the  whole,  of  rnre  occurrence  in  die  urine.  We  best  already 
nokcil  (in  vol.  i.,  p.  S19)  <»f  die  pigments  which  Heller  has  ex- 
hibited from  the  urine;  unfortunately,  however,  his  experiments 
|nn  no  incomplete,  that  the  very  existence  of  such  pigments  as 
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hrcrartthin  and  urrhodi*  is  atill  doubtful ;  the  one  whose?  etist- 
ence  i*  mo«t  clearly  established,  uid  \  Imita  of  the  ao* 

accurate  examination, i» the  crystailisablc  Kfty&HKitj  which  has  to* 
been  artificially  obtained  by  Alois  Martin*  and  by  Scbctcr ,  by  A* 
action  of  nitric  acid.  Tins  uroglaucin  may  possibly  bo  contained  | 
in  tlic  blue,  violet,  and  black  urine  of  the  earlier  obserrrra,  *im|  k  | 
probably  identical  oMl  the  pigment  named  cyoewia.  Hrllers 
■IWliiin  that  tlic  urine  in  Bright'*  disea*c  and  in  cholera  very 
often  assumes  a  blue  colour  on  the  addition  of  very  concentrated 
nitric  acid,  may  be  very  easily  pat  to  the  ttst;  aa  far  m  rnyon 
experience  goes,  it  is  only  when  nnerow  symptom*  have  maai- 
feateil  thctnsrh  e*  that  this  peculiarity  of  the  urine  is  generally 
observable. 

The  presence  of  the  biliary  ocitU  in  the  urine  is  by  no  aieaw 
so  rare  a&  has  generally  been  supposed-  Pettenkofer  himaalf  otstt 
detected  them,  by  means  of  bis  own  test,  in  the  urine  in  a  case  of 
pneumonia;  it  b  worthy  of  notice,  tliat  they  are  often  present  ia 
only  very  small  quantity,  or  are  altogether  absent,  in  »rll  marked 
cases  of  icturus,  even  when  the  urine  abounds  in  bile-pigment, 
uhile  a  urine  which  contains  very  Iit.1l-  pigment  is  often  found,  on 
a  careful  investigation,  to  be  comparatively  rich  in  the  biliary 
resinous  acids.  Cholic  acid  is,  hm»  ITBT,  bj  a  I  neui  nvariahW 
present  in  the  urine  in  case*  of  pneumonia;  indeed,  it  ii  compara- 
tively seldom  found  in  that  disease.  1  have  not  been  able  to 
discover  these  substances  in  the  urine  in  any  other  disorder,  unless 
(as  is  often  the  Q**S  with  pneumonia  of  the  right  side)  there 
derided  affection  of  the  liver. 

We  have  nothing  to  add  to  the  obaervntions  already 
vol.  i..  p.  31t>)  regarding  the  occurrence  of  bilc-piffmrni  in  the1 

H  •   must  similarly  refer  our  readers  to  vol.  i.,  pp.  Itifil  and 
for  all  that  need  lie  stated  regarding  those  comparatively  rare  sal 
Stances,  xanthine  and  cyxtiiir. 

We  have  already  noticed  the  pathological  conditions  urn 
which  evrbonale  of  ammonia  may  occur  in  the  urine. 

Sulphuretted  hydrogen,  although  in  most  cases  formed  i  | 
same  manner  n*  carbonate  of  ammonia,  has  been  occasionally  found 
in  fcbfl  mint*  in  cases  of  blberculosifl  and    rubeola  bv  Chcvall 
Ii.  HeJ,and  !lcllcr$. 
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Butyric  ceid,  which  vm  first  detected  in  the  urine  by  Uereelius,* 

only  rarely  present  in  it  cither  in  health  or  disease.     The  uccur- 

nce  uf  this  arid  dcicx  not  seem  to  be  associated  with  any  ddnnr*- 

ucm  of  disease;  1  have  more  frequently  met  with  it  in  the  DifaM 

pregnant  women  than  in  that  of  uon<prcgnant  women,  or  men. 

Berxelius  submitted  to  distillation  urine  that  hid  been  Created 

ili  sulphuric  acid,  saturated  the  acid  distillate  with  baryta  water, 

tcrcd,  and   obtained   on   evaporation   n   crystalline  saline   mnss, 

bicbi  on  the  addition  of  sulphuric  acid,  developed  much  butyric 

cid.      On  repealing  the  experiment,  and  submitting  very   large 

itiei  of  urine  to  such  treatment,  I   never  obtained  more  than 

rare*  of  butyric:  acid:   bat  cm   examining  the  urine  of  a  woman 

rho  was  not  Budding  (who  vn  living   On  very  low  diet,  and  had 

ittlc  appetite),  on  the  third,  fourth,  nixtk  and  iiintli  days  after  dc- 

vcry,  I  obtained,  by  merely  extracting  the  solid  residue  with 

rr,  an  acid  fat  which  had  the  odour  of  b It] nrtfl  acid,  and  exhibited 

luurj  propertiea  of  that  ■ubtUnoa:  on  then  dissolving  in 

cr  the  residue  that  had  been  extracted  vuth  ether,  adding  sul- 

uricaeid,  and  following  the  directions  of  Bcrzelius,  1  obtained  a 

h  quanrity  of  butyric  acid.    This  urine  which  contained  butyric 

id  wax  always  somewhat  tnrbid  and  of  a  dirty  yellow  rather  than 

amber  colour. 

Ammoniccal  salh^snch  as  the  hydrochlorate  of  ammonia,  phos- 
>hate  of  soda  find  ammonia,  and  phosphate  of  magnesia  and  am- 
tionia.  do  not  occur  in  fresh  urine,  although  their  presence  there 
i*s  been  often  asserted.     The  experiments  which  prove  the  non- 
existence of  ammonia  in  fresh  urine  have  been  described  in  p. -152 
■  i    the  fint   vnhmic.     Wc  have  there  also   remarked  that   the 
sccncc  which  is  observable  on  evaporating  a  drop  of  urine 
the    microscope,  depends   neither    upon    hydrochloraU-    of 
nr   phosphate   uf  sod;;   and   ammonia.     When,  on   the 
hand,  ammonia  can  be  distinctly  recognized  in  fresh  urine 
tcr  its  evaporation,  it  must  be  the  product  of  some  decomposition. 
I  ■  already  alluded  to  the  facility  with  which  urinary  plgBMftt 
dergocs  alteration,  and   thus   hastens  the  decomposition  of  Uic 
Any  one,  by  repeating  the  following  experiment  which  1 
cviscd,  mar  readily  convince  himself  that  the  presence  of  ammonia 
rl  the  most-  carefully  evaporated  urine  affords  no  proof  of  its 
Ofl  in  the  fresh  secretion  ;   for  if  we  nVapomta  pcrftotl] 
rln     n  b  retort  il  (he  lowest  possible  icmpcr.iiure,  we  always  find 
ammonia  in  the  distillate,  while  the  concentrated  urine  that  ia  left 
♦  Learb.  d.  Ch,    Bd.  o,  S.  «M. 


430 

in  the  retort  often  reddens  litmus  paper  more  strongly  than  IscaW 
In  this  case  the  acid  phosphate  of  sod*  exerts  a  decomposing  i 
on  the  urea  or  on  the  pigment  (probably  on  both),  and 
funned  phosphate  of  soda  and  ammonia,  which,  as  is  vcU 
crolvca  ammonia  at  a  temperature  of  1 00%  and  again 
▼erted  into  acid  phosphate  of  soda;  hence  it  exerts  a  contain 
composing  action  on  these  nitrogenous  matters  during  ei 
and  thus  the  urine  may  retain  it*  arid  reaction,  while  a  large  i 
of  anammoniocal  fluid  passe*  orer  into  the  receiver.  If  we  bod 
phosphate  of  soda  with  pure  urea,  or  with  the  alcoholic  cm  ran. 
utter  freeing  it  from  all  bases  and  from  ammonia  by  anaphoric  acid, 
and  saturating  the  sulphuric  acid  with  |H>tash  or  soda,  we  am 
readily  satisfy  ourselves  of  the  correcUieea  of  this  mode  uf  explain* 
ir-g  this  singular  phenomenon.  On  treating  urine  that  1 
concentrated  by  fretting  with  bichloride  of  platinum  and 
there  u  a  precipitation  of  chloride  of  platinum  and  potassiura,  bat 
no  prtdptaaion  uf  platinum  and  amiuiniutu  :  on  adding  caustic 
potash  to  lucfa  urine,  the  precipitate*  when  examined  with  the 
microscope,  docs  not  exhibit  the  well  known  star-like  groups  d 
lamina;  of  basic  phosphate  of  ammonia  and  magnesia,  but  uiererr 
amorphous  matter;  and  further,  no  ammonia  can  be  detected  b 
thin  precipitate  by  any  chemical  test. 

It  is  universally  known  that  ammoniacal  salts  occur  in  morbid, 
alkaline  human  urine;  but  we  also  sometimes  rand  amass- 
Bhci>i  sulrv  La  du  add  mini  aJ    patitt\tsj  m  i  bin  uausl— ■* 

myself  in  examining  the  jierfectly  fresh  acid  urine  of  ttpbeus 
p;i(.iciits«      It   is,  however,  extremely  dimeult   to   i!  the 

quantity  of  ammonia  with  any  moderate  degree  of  accuracy,  whether 
we  apply  bichloride  Of  platinum  according  to  Laebcg's*  method,  m 
magnesian  salts,  as  recommended  by  Dt  Vry,t  since  urine  of  the 
nature  has  generally  a  great  tendency  to  decomposition,  and  no 
conclusion  can  be  deduced  from  a  single  specimen ;  for  in  the 
determination  of  the  ammonia,  it  as  necessary  to  employ  the  urine 
collected  in  a  definite  period.  On  tins  account  also  it  is  dirEcolt 
to  decide  in  what  forms  of  disease  we  especially  rand  ncad  urine  to 
contain  ammonia. 

The  following  is  Dc  Vry's  method  redetermining  ammonia  qcan* 
titatavcly  in  urine.  Fresh  unno  is  treated  with  bicarbonate  of  aork 
in  order  to  remove  the  earth*,  in  tillered,  and  sulpt  utc  of  magnesia 
U  then  added  to  it;  in  consequence  of  the  presence  of  phosphate 
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of  soda  in  the,  urine,  the  addition  of  the  sulphate  of  magnesia  causes 
a  precipitation  of  phosphate  of  magnesia  and  nmmonui,  from  which 
we  must  calculate  the  ammonia.  There  are,  however,  two  points 
to  lie  borne  in  mind,  it*  we  would  wish  10  obtain  accurate  results 
by  this  method;  the  tint  is,  that  the  bicarbonate  of  soda  throws 
down  tame  ammonia  with  the  magnesia;  and  the  second  si,  thai  [l 
li  possible  that  there  may  not  be  sufficient  phosphate  of  soda  In 
the  mine  to  combine  nil  the  ammonia  with  die  magnesia,  and  to 
precipitate  them.  Both  these  difficulties  may,  however,  be  readily 
overcome;  the  former,  by  determining  the  magnesia  in  the  pre- 
cipitate thrown  down  by  the  bicarbonate  of  soda,  the  latter,  by 
the  addition  of  an  excexs  of  phosphate  ofaoda  ( Dense! ius*J. 

The  occurrence  of  nitric  uciti,  which  I'routt  end  Wurferi 
believed  tlmt  they  had  discovered  in  brickdust  sediments,  is  very 

btful ;  for  the  methods  of  analysis  which  they  employed  might 
very  easily  deceive  them. 

In  considering  the  analytical  method*  which  have  been  em- 
ployed, or  suggested,  for  the  elimination  of  the  urine,  wc  find 
ourselves  upon  one  of  the  most  unpromising  fields  of  inquiry 
within  the  whole  domain  of  physiological  chemistry.  Our  remarks 
as  to  the  time  and  labour  flint  have  been  lost  in  examining  the 
analyses  of  the  blood,  apply  with  itill  greater  force  to  moat  ana- 
lyses of  the  urine.  Fur  these  very  analyses  hftTc  been  the  means 
of  throwing  bo  much  disrepute  on  the  zoo-chemical  investigations 
of  true  chemists,  that  they  have  been  classed  in  the  same  cata- 
logue with  tin-  much  condemned  analyst**  of  old  and  modern  drugs. 
We  will  only  add  a  few  lcuiurks  to  what  has  been  already  stated 
in  the  first  volume,  in  reference  to  the  mode*  of  discovering, 
and  die  methods  of  determining,  individual  constituents  of  the 
ne. 

But  if  pathology  has  hitherto  reaped  only  little  mlvanU.'.L 
from  analyses  of  the  urine*  the  fault  rests  less  with  chemists  than 
with  physicians,  who  obviously  can  benefit  little,  or  nothing,  from 
even  the  beat  analyses  of  the  urine,  as  long  an  they  continue 
in  error  as  to  the  actual  results  which  may  he  obtained  from  such 
investigations.  Till  they  learn  to  comprehend  the  questions  they 
would  submit  to  the  chemist,  they  cannot  obtain  the  desired  reply 
from  pathological  chemistry.  As  long  as  the  physician  thinks  he 
may  employ  chemical  reagents  as  mere  diagnostic  instruments,  like 
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the  stethoscope  and  the  pleximcter,  he  will  acquire  but  little  info 
mation  from  a  chemical  investigation  of  the  urine,  which 
ducted  on  such  principles  will  necessarily  rank  amongst 
slovenly  experiment. 

With    respect    to   the  pn^   rlfagnottle    inrratigetum   c/ 
it  im;i\   be  observed  that  the  ap  i  of  Uic  niicroaco) 

and  f^oiuc  few  chemical  reagents  will,  in  general,  afford  all  tta 

wary  means  for  answering  the  questions  coin  in 
n  chemical   inquiry.      If  the  urine  be  acid,  the   microscope  owy 
reveal,  as  we  have  already  MOB,  mucus  ur   pirs-cx>rpu9cles  (in  tie 
erroneously-termed  chylous   urine,  such,  for  instance,  as   b  aloNttt 
constantly  found  to  accompany  pv*  noatotoa, 

cast*  Gron  the  tubes  of  Bellini,  blood-corpuscle*,  Ac,,  and  • 
atldiiion  to  these  urate  of  soda,  oxalate  of  lime  and  >-.  i  tk 

urine  Ik-  alkaline,  a  microscopical  investigation  will  easily  cnafak 
us  to  ascertain  that  the  fluid  contains  only  phosphate  of  maer*** 
and  ammonia,  urate  of  ammonia,  and  other  morphological  elements. 

In  order  to  distinguish  uratr  of  gnda  from  uric  acid  in  a  ssti- 
niriir,    b]    the  ■    '■  a    bin  cope*  Uic  urine  ahould  not  W 

heated,  for  this  would  dissolve  the  urate  of  soda,  as  has  been 
mentioned  in  vol.  i.,  p.  SI 4. 

If  an  apprehension  he  entertained  of  mistaking  the  molecakf 
hntlieM  of  urate  of  siala  for  other  molecules  undrr  the  rncroscnpe, 
a  few  drops  of  hydrochloric  mid  should  he  added  tu  tie  object, 
When  rhombic  crystals  of  uric  acid  will  be  formed.  acid 

often  acts  imperfectly  or  very  slowly.) 

In  order  to  avoid  confounding  certain  crystalline  forms  of  the 
tri/itr  yfmsphatr  with  ttsalute  nftime,  a  little  acetic  arid  shoo  hi  hr 
added  to  the  microscopical  object,  as  directed  in  vol.  i.,  p. 

The  hexagonal  tablets  of  cystine  may  readily  be,  and  probably 
often  are,  confounded  with  the  analogous  forms  of  vric  acid.  TT*t 
may.   boVOftt  be   dial  ngtdabed  under  the  microscope,  oa 

the  addition  of  acid*  ;  since  the  crystals  of  uric  acid,  which  ant 
generally  yeil,.w  la  colour.orc  insoluble  in  them,  whilst  the  crystal* 
of  cystine  (which  nrc  generally  colourless)  very  rapidly  dissolve  r* 
them.  We  have  already  spoken  in  vol.  J.,  p.  178  of  the  chemical 
means  of  recognising  cystine. 

Other  substances,  such  as  WM,  hipputie  fld*/,  uric  acid  (ehrs 
it  is  not  00O4ttlM>d  in  the  aedJeiClt),  albumen*  stt4jart  the  cs/*art 
acid?,  and  bite  pigment,  can  only  b^  chemically  recognised  in  tl»« 
urine  by  the  methods  which  uc  have  already  considered  in  the 
first  volume. 
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We  have  already   noticed  the   mod*  of  detecting  butyric  arid, 
Certain  abnormal  plyiutHi?,  am!  i 

Willi  ;i  tie*  of  determining  the  average  quantitative  relations 
of  certain  morgan!  •  DOD  i  hfl  same  reagents  are  generally 

employed  which  are  used  in  their  quail  I  Ire  analysis;  thus,  fur 
instance,  in  order  Lo  detect  an  excess  or  ■  deficiency  of  hydro- 
chloric, phosphoric,  and  sulphuric  acids,  and  Liii.c,  in  the  urine, 
nitrate  of  silver,  acetatr  <  i  load,  chloride  of  barium,  and  ox  til  ate  of 
ammonia  ore  usually  directly  added  to  separate  specimen*  of  urine 
— -a  mode  of  proceeding  which  can  scarcely  be  justified,  even  in  a 
diagnostic  investigation!  Core  should  at  all  events  be 
taken  to  bring  the  different  samples  of  urine  which  are  to  be  cum- 
th  i  he  normal  secretion  ti>  the  lame  degree  of  density  by 
concentration,  since  it  is  by  this  method  only  that  a  oOBQpariaOBj 
can  be  made  between  the  volume*  of  llic  precipitates.  Such  a 
method  nxjuld,  however,  conBume  more  time  than  observers  are 
willing  to  expend  on  the  inquiry,  although  it  must  be  obvious  Mint 
such  a  comparison  of  the  volumes  of  the  precipitates  cannot  in 
lay  claim  to  the  slightest  degree  of  accuracy.  How  many 
substance*  may  not  be  contained  in  the  precipitated  metallic  salts, 
even  where  nitric  acid  bus  been  most  carefully  employed  for  the 
recognition  of  the  chloride  of  silver  or  the  sulphate  of  baryta? 
May  not  numerous  organic  substances  be  precipitated  by  the 
metals  from  the  urine,  more  especially  when  it  is  in  a  morbid  con- 
dition ;  How  is  it  possible  to  decide  regarding  the  density  of  the 
Urine  from  its  colour,  or  in  this  tniiiiner  to  determine  the  excess,  or 
diminution,  of  these  substances  ?  Physicians  should  be  cautious, 
leat  they  may  be  led  into  new  errors  by  these  superficial  chemical 
teats,  v'"-"  they  have  only  just  liberated  thcmsclvea,  by  physical 
and  anatomical  investigations,  from  older  misconceptions.  It  would, 
be  going  too  far,  were  we  to  attempt  wholly  to  avoid  these 
misapplied  methods,  in  entering  upon  a  scientific  examination  of  the 
urine.  Thus,  for  instance,  in  ottempting  to  ascertain  the  increase, 
or  diminution,  of  the  phosphates  in  any  disease,  we  might.,  after 
Collecting  the  twenty-four  hours*  urine,  and  keeping  it  as  DOOl  as 
possible,   add    •  unoiouia    in    order   to    remove    tie    earths   and    the 

greater  part  of  the  uric  acid,  and  then  treat  the  filtered  fluid  with 
sulphate  of  magnesia.  The  first  precipitate  after  exposure  to  a  reel 
heat  would  show  the  amount,  of  the  earthy  phosphates,  and  from 
the  second  are  could  calculate  the  phosphate  of  soda.  If  wc  wish  to 
asccrtum  the  quantity  of  lime  scpanrtcd  with  the  urine  in  a  certain 
time,  it  would  be  sufficient  to  precipitate  the  filtered  urine  with 
vol.  n.  2  r 
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OXalate  of  ammonia,  (provided  the  urine  be  acid,)  and  after  t;- 
oxatntc  of  lime  ha*  been  washed  according  to  the  usual 
of  analytical  chemistry,  to  expose  it  to  a  red  heat,  wcigl 
thus  calculate  the  quantity  of  the  lime.     If  we  precipitate  srsdilW 
vine  with  a  baryta  salt,  we   may  approxirnat>  the 

quantity  of  sulphuric  acid;  but  \l  we  follow  all  the  prcnriM  rule*, 
wo  shall,  afte  exjwsure  to  a  red  heat,  ohtain  a  carlxraaccoua  sul- 
phate of  liary ta,  which  aJttt  tin-  RfflnhwrtlOTl  of  the  rarbun  «9 
exhibit  an  alkaline  reaction  or  develop  bubble*  of  oirtwt»cntrtaad 
..<■;.  -  A  similar  remark  may  be  mode  in  reference  t©  tie 
determination  of  (fat  chlorine  in  the  urine  by  direct  prcopitttioa, 

Tl  i  in  Hum!  of  determining  the  potash  in  the  urine  llj  bJrhlo* 
rid*  of  platinum  would,  for  reasons  which  remain  to  be  explahs*, 
be  almost  equally  devoid  of  exactness  with  the  mode*  of  detenrs- 
nation  already  rcferrfcl  ti. 

It  must  be  observed  in  reference  to  the  qualitative  investip- 
tion  of  the   urine,  that,  it  i»  very  instructive  to  alio  v.  i  to 

stand  for  a  prolonged  period,  and  to  examine  it  from  tunc  to  liiae 
with  the  nin  l  ihkOc  bbc  nature  of  the  physical  eltcratioss, 

the  rapidity  with  winch  they  occur,  and  the  changes  obeerred  en  the 
i  on  vegetable  colour*,  jifM.H*  ste  have  already  seen  under 
the  head  of  Urinary  Fermentation,  fiOQaj  U  lable  information  as  to 
the  presence  of  such  ingredients  or  characters  of  the  urine  at 
could  not  be  ed. 

More  importance!  has  been  attached  to  the  deterainatioo  of 
the  sjtrrtfir.  gravity  of  tlie  urine  than  it  actually  possesses  ins 
scientific  point  of  view,  or  than  it  merits  from  the  methods  em- 
ployed in  determining  it  In  tact,  the  determination  of  the  speesstf 
gravity  of  the  urine  is  of  less  importance  than  that  of  any  other 
nnimul  fluid.  We  may-  regnrd  it  almott  as  a  law.  that  tiir  blood, 
and  moat  other  animal  fluids,  have  always  a  tendency  to  maintain 
u  definite  specific  gravity,  which  is  necessary  for  tbc  fulfilment  of 
their  functions.     Tin-  flu<  in  Uic  s|>ecific  gravity  of  than 

fluid*  Arc,  ilun-forr.  vrry  inconsiderable,  and  hence  it  is  the  mow 
im|H>rUnt  to  notice  great  variations  in  litem.  The  case  is  altogctiser 
different  tn  respect  to  the  urine,  whose  concentration  is  almost  ia- 
variably  g ;  indeed,  it  seems  to  be  the  special  function  of  the 

kidneys  to  maintain  the  other  animal  juices  in  their  normal  state  of 
admixture  and  in  their  proper  degree  of  concentration  :  at  oae 
time  there  being  an  excess  of  salts  carried  otT  with  the  drtritm 
orisinK  from  the  metamorphosis  of  tissue,  at  other  times,  mors  eff 
leas  water.     We  have  already  shown  what  numerous  and  il'uffitfssst 
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external  and    internal  conditions   control   tin-  quantity  of  water 
which  posses  through  the  kidneys,  and  wc  can  therefore  derive  but 

ittle  instruction  from  a  knowledge  of  the  specific  gravity  of  the 
urine,  whits  we  remain  in  ignorance  of  the  conditions  which  exist 

n  Individual  rains 

It  may  be  asked,  however,  will  not  the  specific  gravity  cf  the 
urine  aid  us  at  tlio  bedside  in  arriving  at  important  conclusions 
regarding  tho  course  of  the  morbid  process,  or  even  in  recog- 
nising the  disease?  Bur,  notwithstanding  the  use  of  thl  1  i  1  ' y 
vaunted  wiw/mettr.  wnieh  hoi  Ihtii  constructed  in  various 
forms  and  according  to  different  pi  wc  do  not  find  tliat 

the  more  accurate  determination  of  the  specific  gravity  of  the 
urine  has  thrown  any  great  light  upon  the  morbid  processes  in 
question.  Nor  indeed  was  this  to  be  expected,  for  it  is  far  more 
1 1  to  dra*  any  scientific  conclusions  from  llir  density  of  the 
renal  secretion  in  the  diseased  organism  than  in  health.     But  may 

t  not  be  objected,  that  the  specific  gravity  of  the  urine  may  aid 

n  the  diagnosis  of  diabetes  mellitas?  This  very  questions  shows 
that  ili  importance  <»f  determining  the  density  is  ideal  rather 
than  real,  for  the  specific  gravity  of  diabetic  urine,  even  when  the 
disease  has  been  diagnosed,  is  frequently  not  greater  than  that  of 
other  urine;  even  when  diabetes  is  fully  established,  this  is  very 
frequently  the  case  ;  so  that  the  colour  and  reaction  of  the  urine, 
ami  iiiy  rliiily  discharged,  must  be  taken  into  account  in 

forming  a  diagnosis  from  the  urine  alone.  But  surely  it  would  be 
much  better  at  once  to  apply  one  of  the  simple  tests;  for  sugar,  if 
found  to  be  present,  would  have  a  higher  dingnostic  significance 
than  all  the  other  characters  together.  Why  should  ■  had  method 
be  employed  when  a  good  one  is  at  our  disposal?  The  urea 
diathesis  assumed  to  exist  by  Knglish  physicians,  may  perhaps  be 
diagnosed  from  the  specific  gravity  of  the  urine;  as  yet,  however, 
this  disease  has  not,  so  far  as  wi  know,  been  observed  on  the 
continent,  ami,  indeed,  wc  almost  doubt  if  it  ever  will  be,  for  a 
disease  which  consist!  of  a  mere  metamorphosis  of  all  the  tissues 
Into  urcn,  without  any  spcoinl  anatomically  demonstrable  organic 
lesion,  is  not  credible  on  physiological  grounds.  How  rapidly  this 
supposed  chronic  aftction  would  run  its  course,  if  such  massif  of 
;  passing  daily  through  the  urine  were  the  detritus  of  the 
tissues,  and  not,  as  is  probably  the  case,  mnv.y  the  result  of  a 
good  digestion  of  large  qunntilie*  of  animal  substances  I 

specific  gravity  of  the  urine  has  never  been  determined  on 
account  of  its   absolute  value,  but  always  solely  with  the  view  of 
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('ihTtnining  the  quantity  of  solid  constituent*  and  water  cotiUii 
in  tins  fluid.     It  was  .supposed  that  the  ft  udue  af  the  urine 
readily  be  determined  from  its  IpoeMc   gravity,  and   Un  \h» 
pose  Fz.  Simon.*  Becquercl.f  and  Cj.  liirdj,  have  attempted 
eatabfiah  formula  Emm  which,  when  tin-  r.ravUy  waagivea, 

the  solid  residue  of  the  BfilU  n  ;  t  be  determined.   The  complete 
inapplicability  of  such  formula;,  which   I    have   shown  by  my  o*f» 

experiment*^  bos  recently  beta  nost  mpplotaly  demonstrated  it 

;,  I  u    b  number  of  inn  n  made  by  Ctiaoifa  the  urirae 

of  healthy  persons.     ThoM  experiments  prove  ti  don  sot 

even  exist  any  definite   proportion   between   the  quantity  of  satis 
in  the  urine  and  its  donah y,  mi  any  such  eon* 

in -i-iiim  exists  betfMM  I  the  organic  matter*  and  the  deavity  of 
the  fluid.  A  comparison  of  fcbfl  rramben  yielded  by  the  fcinuak 
of  these  three  observers  will  suffice  to  show  tlic  remarkable 
differences  in  the  result*.  These  differences  are  clearly  exhibited 
by  the  following  simple,  illustrations;  thus,  for  the  urine  wheat 
l»ninc  gravity  is  1*010,  Becqucrcl  give*  l'GSOg,  Simon  1'9$7!» 
and  Bird  2*3278  i  ™r  ft  specific  gravity  of  1020,  the  first  prts 
only  3-300J],  the  aeeond  4*109$,  and  the  last  4*6Mf,  &c. 
If  this  enormous  dtlfcrcnce  in  the  results  depend  upon  the 
different  methods  adopted  by  the  several  nhsrrver*  for  the  deter- 
mination of  the  specific  gravity  as  well  as  of  the  solid  rcvxlc*, 
it  is  evident  from  Becquercl's  tables,  in  which  the  sjxeioc  {rarity 
is  only  increased  about  rrVsth  part  and  tlic  urinary  residue  abotat 
0*16\>$,  that  a  progression  which  is  to  much  at  variance  vita 
all  the  laws  of  physics  cannot  be  correct.  It  would  In-  ueeesssry 
to  expound  the  principles  of  physics,  were  we  to  attempt,  in  the 
present  place,  to  explain  why  two  or  three  kinds  of  urine  may  have 
the  same  specific  yr;.-,  iiy.  ami  yet  differ  in  the  quantities  of  their 
solid  constituent-.,  and  why,  oODTcrsdy,  wimples  of  urine  which 
contain  similar  quantities  of  solid  constituents,  might  yet  «ii*V 
so  considerably  in  density.  In  order,  however,  folly  to  shew 
the  impracticability  of  this  method,  we  need  only  refer  to  tint 
remarks  made  at  p.  4,  in  rofcrouoe  to  the  determination  of  the 
specific  gravity  as  a  means  of  controlling  the  chemical  analysts. 
It  is  obvious,  from  Schmidt's  positivi  Rations,  that  a  iki 

•  BoilrJuo  a.  a»fti  CI.  u,  Wftama      W.  |,  8.  77  a.  142. 
t  Sauvimiquc  <)c*  urine*,  fee.     T.  XX. 
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ion  in  the  specific  gravity  which  mrvy  be  expressed  nu- 
ly,  cannot  correspond  with  that  of  the  increase  of  the  solid 
BStitUCata  ;  and  that  in  the  analysis  <if  the  urine,  Boh  i  mi  It  \  nuide 
f  determining  the  specific  gravity,  as  a  vuhtmtlric  check  on  the 
conical  determinations,  possesses  only  a  fictitious  accuracy.  Tho 
ns  of  this  uncertainty  consist  partly  in  our  ignorance  of  the 
coefficient  nf  condensation  of  many  of  the  constituents  ol  the 
urine,  which  arc  present  in  very  variable  quantities,  and  parti)  on 
the  utter  impossibility  of  determining  the  quantity  of  some  of  the 
substances  contained  in  the  urine,  even  with  a  moderate  decree  of 
accuracy- 

Although  wc  regard  it  u  entirely  out  of  place  in  n  work  on 
•iologica)  chemistry,  to  enter  more  fully  into  the  methods  of 
determining  densities,  or  to  pass  an  opinion  upon  their  value, 
since  these  arc  subject!  which  should  be  learnt  from  physics,  or  at 
all  t*v£nt*  from  practical  chemistry,  we  cannot  fnrlimr  making  a 
few  remarks,  which  may  prove  serviceable  to  those  who  have  been 
unable  to  form  any  Opinion  regarding  the  numerous  determinations 
of  densities  with  which  patliologicn-chcmicul  literature  18  over- 
burdened. The  ordinary  means  employed  for  the  determirnitimi 
of  the  Specific  gravity  of  animal  fluids  are,  the  areometer,  the 
hydrostatic  balance,  and  the  direct  weighing  of  equally  large 
volume-',  of  distilled  water  and  of  the  fluid  in  question.  We  need 
hardly  repeat  an  observation  which  we  have  already  made  more 
than  once,  that  the  areometer  gives  only  approximate]}  COfHCt 
results,  even  when  it  has  been  graduated  for  a  definite  temperature, 
and  is  in  other  respects  well  made.  It  would,  however,  be  wholly 
st  variance  with  the  pm  <  i(  |  of  areornetry,  if  wo  were  to  expect 
to  arrive  at  even  a  tolerably  accurate  result,  if  wc  applied  the 
areometer  to   fluids  c«»i  .m\  v',liil  particles   in   suspension. 

Even  if  such  approximate  determinations  may  surricc  in  the  esse 
of  analyses  of  the  urine,  they  should  be  discarded  in  all  other 
ml  iluitls :  for  if  the  specific  gravity  is  to  be  anything  beyond  a 
mm  appendage  to  the  analysis,  its  approximate  determination 
will  simply  furnish  S  means  of  error.  Our  remarks  naturally 
apply  to  all  the  other  methods  in  use  for  (Jatemlnfof,  the  densities 
of  fluids,  and  even  with  greater  force,  in  so  far  as  they  justify  us 
in  expecting  more  accurate  results  than  those  which  can  be  fur- 
nished by  the  areometer. 

Among  the  different  areometers,  there  is  only  one  which 
deserves  any  special  notice;  but  i\\\*  instrument;  which  is  con- 
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strutted  by  Alexander/  of  Munich,  yields,  according  tn  my  expe- 
rience, much  more  accurate  results  than  one  might  be  diiposso 
to  cxpectj  a  priori,  from  its  construction.  It  is  arranged  in  Uc 
following  manner: — Two  parallel  (rraduated  glass  tube*, both  opes 
at  one.  end,  and  communicating  with  each  other  at  their  other 
ends,  at  which  is  a  small  syringe,  are  introduced,  the  one  iota 
water,  and  the  other  into  Ac  lhHdd  lobe  examined.  The  air  a 
the  tube*  is  now  slightly  rarefied  by  meant  of  the  swinge?  when, 
by  comparing  the  elevation  of  the  water  and  of  the  other  liquid  ia 
the  tubes,  the  ratio  of  the  specific  gravities  is  given.  This  t»  tht 
best  of  all  the  iiis'.niraents  for  rapidly  determining  the  density,  as 
the  influence;*  of  the  temperature  and  of  nunosphrric  pressure  arc 
here  almost  eliminated. 

The  Hydrostatic  balance  with  a  glass  $i*kin$-baH  generally 
yields  more  accurate  results  than  the  areometer;  but  yet,  notwith- 
standing every  precaution,  it  doe*  not  admit  of  the  exactness  pre- 
senied  by  the  direct  weighing  of  volumes.  The  defects  in  ths 
method  depend  principally  upon  the  irremediable  loss  of  a  portion 
of  the  water  of  the  animal  fluid  by  evaporation,  and  mors  especially 
upon  the  circumstance  that  the  balance  gives  a  nodi  teas  aeruraat 
result  when  the  glass  hall  ia  weighed  in  water  or  in  an  sohssl 
fluid  than  when  it  is  weighed  in  the  air;  and  on  this  scoottat 
fluids  that  are  at  all  vi-.  as  btood-scrum,  should  not  he 

treated  by  this  method:  rienhrinated  blood  cannot  \*c  examined  is 
this  manner,  for  wc  often  find  that  cren  the  addition  of  one  or 
twu  centigrammes  doc*  not  affect  the  beam  of  the  balance  Eves 
if  the  unavoidable  adhesion  of  vesicles  of  air  to  the  glass  did  not 
render  this  mode  of  determination  unsuitable  for  the  blood,  tt» 
employment  in  the  case  of  a  rluid  in  which  solid  particles  on 
irregularly  distributed,  appears,  from  well-known  physical  grooms*, 
to  be  wholly  irrational. 

Dm  ordinary  method  of  determining  the  specific  gravity  liy 
the  direct  icet$fitn?  of  equal  volumes  in  class  flasks  is  the  best,  bat 
it*  value  may  unfortunately  be  very  considerably  diminished 
be  DOt  COftdoeted  with  n  care  and  attention  which  many  medical 
chemists  scarcely  seem  to  tliiuk  necessary,  excepting  in  the  esse  <S* 
elementary  annlyscs.  It  is  not  sohScient  in  this  method  to  srcsji 
the  empty  and  carefully  dried  flask,  to  toetnrioa  its  weight  whoa 
filled  with  water,  and  finally  with  tlie  fluid  to  be  examined,  for 
several  celculationai  will  be  required  to  make  the  necessary  eurrve- 
tions,  on  account  of  differences  in  the  ihertuutuulric  and  bsronictric 
•  rol*uvi»i.  rmtralb.    1*47.    rieft.  0,  8.  aui 
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relations.  It  must  further  be  borne  in  mini]  thai  the  n.i-.l.ing  it 
not  conducted  in  a  vacuum,  and  that  the  specific  gravity  alone 
poKc&ses  any  value  when  it  hat  been  reduced  lor  a  vacuum.  This 
i*  easily  effected  when  the  specific  gravity  of  the  glass  and  the  co- 
efficient* of  expansion  of  the  air  and  anft  r  ure  known;  and  the 
calculation  may  be  very  cnaxi.Icrahly  shortened  by  the  u- 
logarithm.*,  or  of  a  couple  of  algebraic  equations.* 

But  in  how  few  of  the  numtTou*  determinations  of  the  dm  itv 
of  animal  fluids  has  ii  been  thought  necessary  to  employ  all  theso 
precautions !  No  one,  however,  who  compnn  ndig  obtained 

with  and  without  Cheat  corrections  can  deny  their  necessity.  Then, 
moreover,  we  very  rarely  find  the  modi  of  determination  indicated 
In  the  notice  of  the  fpi  ity.  although  the  knowledge  of  the 

metliod  employed  Is  quite  at  Important  ban  m  to  the  case  nf  the 
numerical  results  of  the  analysis.  How  ran  we  place  entire  CO 
denee  in  the  technical  mode  of  conducting  siteh  a  determination, 
when  this  essential  part  of  the  calculation  of  the  specific  gravity 
has  lu-iMi  iM-'lcrtrd  '  We  can  hardly  expec!  thai  :in  cxperimentalisl 
who  neglects  to  attend  to  fchc  influences  of  tompaafeiH  Mid  the 
degree  of  expansion  of  the  dilt'rn  nf  media  employed  in  thesu 
measurements,  should  regard  all  the  other  neeeBsary  piacaution*  j 
amongst  which,  we  may  enumerate  the  following  as  polntl  worthy 
on.  In  every  experiment  For  the  determination  of  volume, 
we  should  use  freshly  boiled  distilled  water;  the  glass  should  he 
held  and  dried  with  some  non-conducting  substance,  and  enra 
should  be  taken  to  avoid  all  contact  with  the  haattd  or  perspiring 
hands;  all  vesicle***  of  air  should  lie  excluded  as  far  as  possible, 
nnd  the  glass  cover  or  plate  should  be  D&ofotMfced  bt&SHI  it  is 
placed  upon  the  flat  surface,  in  order  to  remove  any  adhering 
flask  should  he  dried  with  some  ekmwr  ittbatssca 

i  ordinary  linen  or  strips  of  paper,  which  may  give  rise  to 
grcji' 

The  practice  of  drying  the  flask  by  means  of  a  wire  wrapped 
in  linen  <>r  paper,  is  not  only  laborious  and  tedious,  but  may,  at 
the  same  timej  give  rise  to  slight  errors;  on  which  account,  it 
is  better  to  place  rhr  tlask  over  sulphuric  acid  in  a  vacuum, 
u-hich  aoccmplbhea  the  proposed  purpose  MIJ  rigidly  and  ctTeetu- 
ally;  or,  after  the  fluk  has  been  placed  in  the  nad-betfe,  cha  air 
may  be  suhYrvd  to  paM  thfOUgh  it,   as   in  smoking,  by  means  of  a 

•  "W#  would  reftr  tUoM  nlo  may  bo  icnorsnl  of  tfel  BttsW  ol'  OOUrti  a 

feoeesieHiy  fbnnaki  to  any  of  cor  best  Utaasah  ot  Physic  sad  ■  pocially  to 
Hcn<W»  Lcfcrb,  i  I  s.    Irtld.,1  ol  It,  p.  =i».  and   to  C.  Bahfttifs  B&mA 
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tnhe  rmnning  along  the  bottom  of  the  vessel.  By  these  methods, 
which  are  familiar  to  all  chero'tUx,  the  faintest  breath  may  be  ob- 
served upon  the  exterior  or  interior  of  the  glass.  We  simply  refer 
to  thn  well-known  operation,  in  order  to  show  those  less  ramihar 
with  this  apparently  wimple  method,  how  much  care  and  attei 
are  required  for  the  mere  determination  of  the  specific  gravity  of  a 
fluid. 

Having  already  offered  these  remarks  on  the  methods  of  deter- 
mining the  specific  gravity,  it  may  not  appear  superfluous  to 
observe  that  we  have  been  induced  to  adopt  this  COWTM  on  two 
different  methodological  grounds.    Tl»c  first,  v,  ...  alrr-adr 

been  noticed,  refers  to  the  necessity  for  the  utmost  accuracy  where 
we  are  desirous  of  imparting  any  scientific  value  to  our  determi- 
nations of  density  as  a  controlling  test  of  the  chemical  anal] 
and  ax  a   moans  of  comparison  with  the  specific  heat  and  the 
refractive    and  polariring  powers;   since,  without    such    precau- 
tion, the  scientino  object  of  the  inquiry  could  never  be  attained. 
The  method  alone  is  not  all  that  outfit  to  l>e  considered,  nno 
mode  of  its  application  is  of  even  greater  importance:  faff  white 
one  person  may  obtain  very  incorrect  results  in  neighing  uith  the 
most  accurate  balance,  auoUier  may  contrive  to  arrive  at  the  beat 
determinations  by  means  of  an   inferior  balance,  provided  the 
weights  are  accurate.    Thus,  too,  tlie  second  reason  which  has 
led  ub  into  some  dtfFuwmc**,  U  obvious  from  oar  previous  obser- 
vations, and  consists  in  this :  that  wc  should  regard  all  average 
estimates  of  density  which  arc  prosecuted  simply  by  way  of  ap- 
pendage to  the  chemical  analysis,  or  for  tho  purpose  of  roughly 
determining  the  quantity  of  ns.tr  r  in  a  rluid,  ns  entirely  superfl  i 
and  a  mere  waste  of  time  and  labour  which  might  hai 
expended  upon  some  of  the  numerous  questions  of  l  hich 

still  require  chicidati 

In  passing  to  the  ■  -i i*  ■  iilrmtion  of  the  fjuanti/atitt  ana/y*is  of 
the  urine,  we  need  only  oWrve  generally,  Uiat  in  all  investigations 
of  the  I  ii  the  quantitative  relation  of  the  sect 

urinary  DoSfttJ  to  be  ascertain.-  I,  tl  o  collective  hV 

hat  been  parsed  within  a  definite  period  (*«,  for  instance,  twenty- 
four  bom)  should  l>c  saleeted  for  anal]  ition 
compared  irith  that  of  other  normal  or  nun  l*» 
been  posacd  in  the  same  period  of  time;  or  in  case  this  welhi 
not  practicable,  or  w  ■■  I  to  tlie  object  of  the  im 
ligation,  the  quantity  of  water  should  be  wl  nod 
the  proportions  of  solid  constituents  to  ync  another  ihonh  I  lx?  mads 
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the  ubject  of  investigation  (that  is  to  say,  the  constituents  should 
be  calculated  for  100  parts  of  solid  residue).  So  much  has  a  I  rend  7 
been  said  in  reference  to  the  necessity  of  this  point,  in  a  rationa 
Investigation  of  the  urine.,  ns  insisted  upon  in  fit'equcrrl**  and 
my  own  observations,*  that  it  would  he  alike!  uninteresting  and 
superfluous  to  revert  to  the  MMOM  which  led  us  to  establish  this 
rule,  more  cap  U  it  must  he  obvious  from  nil  that  has  been, 

and  still  remains  to  Ik?,  mentioned  concerning  the  urine.  It 
nmVj  however,  teem  ;w  if  W«  wire  (00  strenuously  insisting  upon 
1  very  important  point;  for  this  rule  by  no  means  entirely 
precludes  the  Analysis  of  any  other  urine  besides  that  which  has 
been  collected  in  twenty-four  hour*.  For.  Independently  of  the 
fort  that  the  tnalycb  Off  tin-  mi  tire  quantity  of  Urine  discharged 
from   the   bladder  at  one  time,  is   nut  only  admissible,  but  even 

1/  desirable,  when  considered  in  a  scientific  point  uf  view,  \rc 
may  derive  accurately  scientific  and  purely  physiological  results 
by  adopting  a  method  I  have  elsewhere  recommended,  of  com- 
paring together  the  different  wlid  oonM.itiicuN  in  the  urine,  without 
restricting  the  examination  to  the  twenty-four  houra'  uriue.  The 
comparison  of  the  numbers  representing  the  solid  constituent  j 
frequently  e,Uos  very  unexpected  results,  which  cannot  be  oblained 
from  a  mere  comparison  of  the  complete  analysis  of  the  twenty-four 
hours'  urine,  ur  of  any  other  urine.  1\\  way  of  illustration,  we  will 
.-.imply  refer  to  our  remarks  at  p.  1)5,  in  which  we  showed  that  we 
had  been  enabled,  by  n  comparison  of  the  solid  constituents  of 
hepatic  venous  blood  with  those  of  portal  blood,  to  arrive  at  several 
conclusions  which  could  not  have  been  obtained  independently  of 
this  mode  uf  cumulation,  but  which  are  very  important,  and  throw 
considerable  Light  on  the  metamorphoses  effected  in  the  liver,  the 
physiological  import  of  the  hepatic  function,  and  the  rcjuvcncscenoe 
of  the  blood.     This  is  even  more  essential  in  respect  to  the  invea- 

Kin  of  the  urine,  since  water  in  general  plays  a  far  less  im- 
portant part,  or,  at  all  events,  docs  not  stand  in  so  definite  a 
relation  to  the  solid  constituents  here  as  in  other  animal  fluid*,— 
a  rtnwk  which  applies  equally  to  daily  urine  and  to  any  individual 
specimen.      Indeed  it  would  he  wholly  dlo'/ir.d  tu  insist  that  I 

B  should  be  rigorously  limited  to  the  twenly-fuur  hours'  urine, 
since  BUCh  a  method  could  not  fail  lo  lend  to  errors  and  misnppre- 
»•..•..     We  need    hardly   remark,  that   in   acute  diseases   the 
character  ami  composition  of  the  urine  auji  change  rerjf  Consider- 
ably in  the  course  of  tu  nil)  -four  hours;  and  this  i»  not  only  the 
•  Jwuru.  f.  iir.Ch.    IM.»,S.  1-21,  sud  Dd.  27,8.  307- 
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case  in  typhus,  measles,  Ac,  but  sometime*  alio  in  innamnwaW 
running  their  ordinary  COCTM.  Tim*  it  not  unfrrqucntly  happen 
in  pneumonia,  that  a  urine  is  passed  in  the  morning,  which  either 
already  exhibits  an  olkalim  -rocs  alkaline  ia  a  my 

short  lime,  whilst  the  urine  diflchuftd  three  or  fotir  houn  User 
ma v  have  an   Kid  ta$  ami  exhibit   sn   increase  of  scidity  o* 

standing.  Now,  wl.m  nch  different  kinds  of  urine  arc  nslicd.ve 
001  hardly  be  siml  to  be  conducting  a  very  strict,  or  even  rational, 
method  of  hv  m. 

In  conducting  nn  analysis  of  the  urine,  special  attention  moat 
be  devoted  to  it!  rvnporatinn  and  the  drying  of  iti  «ai 

ben  again  we  enmuntcr  other  diflicuUies,  which  differ  from  thoal 
presented  by  similar  modes  of  investigation,  as,  for  instance.  U 
evaporating  and  drying  milk.  I  hare  convinced  myself  by  dins* 
experiments*  that,  in  evaporating  the  urine,  its  decent position  iJB 
!h  rlirretly  |NOpUrtiunau  tn  the  duration  of  the  c\  aiximttOfi ;  aadl 
have  already  drawn  attention  to  the  fact  that  the  urine  always 
develops  ammonia  during  its  evaporation,  although  it  may  rctaat 
its  acid  reaction.  It  as,  therefore,  very  important  to  let  this  era- 
pomiion  Ik  effected  at  rapidly  in  ponalbfte,  when  it  is  unavoidably 
necessary  to  do  so  by  heat;  and  this  observation  is  especially  af- 
plleabk  vrhefl  the  collivtive  twenty-four  hours'  urine  is  evaporated, 
Bittce  in  this  BOH  tin  Huitifl  ti  rendered  more  susceptible  of  de- 
composition from  prolonged  standing.  Sbw  evaporation  has, 
hUVfoTflfj  the-  effect  of  causing  the  urine  to  become  decompoed 
with  extraordinary  rapidity,  as  we  may  see  from  the  fitct  that  urine 
which  has  been  thus  collected  and  D  :cthcr  will,  in  four  oat 

of  five  case*,  contnin  no  hippuric.  but  only  ixrr.zoic  acid.  The  « 
ofrhsjl  becomi  aUghfl*  decomposed  when  evaporated  by  heat, 
in  whatever  manner  this  may  have  been   accomplished 
full<Atifi  .!  is,  I  think,  tin-  best  edtpted  t  1  1  lindar,  as  much 

as  possible,  this  dttOuipOsltioa.  The  urine  should  be  introduced 
into  a  wide  tubular  retort,  and  whilst  the  evnporv  receding 

on  a  sand-bath  near  the  boiling  point,  atmospheric  air, or  hyd 

gas,  sin »u hi    M    1  until .uully  OfW    the    evaporating 

The  distillate  will  then  always  be  ammoniacal,  altliough  not  to  such 
a  degree  as  if  the  evaporation  were  accompli  ifl  the  em- 

ployment of  a  current  of  air.  The  quantitative  determination  of 
the  solid  residue  cannot,  however,  be  obtained  by  this  method, 
Which  sfmpl]  Ebf  the  preparation  of  the  extract  from  which 
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the  urea  and  tlio  other  constituents  of  tho  urine  may  bo  qutntato- 
i  nmnecL 

I  regard  the  Allowing  as  the  only  correct  method  of  ascertain- 
ing the  quantity  of  the  solid  residue :  small  quantities  of  the  Bmd 
(sec  p.  2)  should  he  placed  in  a  vacuum  with  sulphuric  acid, 
care  being  taken  in  exhausting  the  air  that  the  n  not  boil 

and  is  noL  allowed  t  .  I  nibble;  from  ton  to  fifteen  grammes  may  in 
this  manner  be  very  readily  evaporated  in  a  shallow  Imam.  The 
application  of  hc.it,  an,  for  instance,  of  tlio  air-bath,  is,  however,  even 
more  objectionable  for  drying  the  residue  than  for  evaporating  the 
urine;  the  urinary  residue  commonly  forms  ft  tough,  extract-like, 
and  very  hygru.-1«-li|)ir  owe,  ind  beoa  ftiranl  precautions  ire  ben 
required,  besides  those  which  were  noticed  in  vol.  i.,  p.  340,  for 
drying  animal  sulwtanccs.  In  the  first  place,  the  urinary  residue 
ought  only  to  he  dried  in  n  vacuum  at  a  mean  temperature,  because 

invariably  beoomee  decomposed  on  be  application  of  heat, 
althoq^h  in  some  rnsi-.s  mi  n*  titan  others.  When  the  urine  M 
heated  on  an  air-bath,  as,  for  instance,  at  about  90  or  100  C.  it 
always  become*  enveloped  in  an  atmosphere  which  contains  am- 
monia, hut  which  regains  its  ordinary  condition  when  the  air  has 
hem  frequently  ehani/ed,  and  a  corresponding  loss  of  weight,  may  b« 
observed  on  each  repented  weighing.  The  process  of  weighing  is 
here  attended  with  the  greatest  difficulties,  since  the  urinary  residue 
is  almost  more  hygroscopica!  than  that  of  tho  bile ;  and  on  this 
account  trie  precautions  there  indicated,  or  some  other  means,  must. 
be  employ  ad  to  hinder  the  increase  of  weight  which  may  Ik*  induced 
by  the  attraction  of  water  during  weighing.  It  Is  of  little  use  to 
place  sulphuric  ncid  or  chloride  of  calcium  within  tho  ease  of 
liu  beknOOJ  but,  instead  of  the  shallow  evaporating  basin,  a  wide 
vessel  may  he  employed,  having  a  ground-glass  stopper  or  ghws 
J.  ;  \r3  which,  Immediately  after  the  drying  and  before  the  v 
should  he  attached  to  the  evaporating  vessel*  We  certainly  cannot 
hope  to  effect  a  perfect  drying  of  the  urinnrv  re-  nine  without  the 
application  of  artificial  heat;  but  we  may,  at  all   events,   obtain 

lis  by  this  method  which  admit  of  being  compared  with 
one  another,  and  which  would  be  unattainable  if  wc  employed 
heat. 

Alkaline  irrine—  that  is  to  lay,  urine  containing  carbonate-   of 
ammonia — is  very  ill  adapted  for  tpiantilative   niiidysi*.      If,  ilu-re- 
fore,  it  is  deemed  nsjooeeery  fca  analyse  it,  iL  must  be  neutralised 
fbVa  it  is  evaporated,  or,  what  U  still  letter,  acidilicd,  by  mcaiu 
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of  a  definite  ipiannty  of  dilute  sulphuric  acid,  which  mtit  aab- 
BCquently  \>-  .1  for  In  tin-  . 

Wc  have  already  spoken,  in  the  first  volume,  under  their 
respective  heads,  of  the  various  methods  adapted  for  U»c  qoaatite- 
tivo  determination  of  urea,  wit  acid,  hippuhe  acid,  stgw,  *Um*t\ 
oxalate  oftiiw.  fiux  No*  have  vie  much  to  add  in  reference  to  the 
ip:;iiitit-i'ive  detcrmiiiatijn  of  the  mineral  corutitumt*  of  the  mtioi 
beyond  what  wc  hare  already  stated  of  analyse*  of  the  ash  iu  I 
pp.  405— 1  12.  In  case  we  do  not  wish  to  adopt  Hose's  method  of  de- 
termining the  Ith,  the  pTOOfiU  of  carbonizing  and  incinerating  tW 
residue,  of  the  uriiiK  may  be  considerably  facilitated  by  adding  to  the 
urinr.  Indue  fa  evaporation,  a  quantity  of  nitric  acid  nearly  rquits* 
lent  to  ita  urea ;  by  this  means  nitrate  of  urea  is  formed,  which 
becomes  decomposed  on  evaporation  into  carbonic  acid  ami  nitrate 
of  ammonia,  and  e'Citpes,  during  further  concentration,  in  the 
forrunf  water  and  nit  runs  oxide,  hfnofa  t  inn-  i s  gained  hy  this  method*. 
for  the  substance  which  constitutes  the  larger  portion  of  the  urinary 
residue,  and  which  yields  a  very  lar^e  quantity  of  carbon  on  ex* 
posure  toa  red  heat,  is  in  v  at  almost  entirely  eliminated.    It 

i  'lit  be  feared  that  a  portion  of  the  alkaline  chlorides  would  tfaoi 
be  decomposed  either  by  the  nitric  arid  or  the  nitrous  oxide;  but 
from  the  direct  experiments  which  1  have  made  with  this  and  with 
the  ordinary  method,  I  rind  that  there  is  no  low  of  chlorine  unless 
we  add  so  much  nitric  acid  that  slight  explosions  occur  on  ex- 
posing the  solid  randoa  to  *  red  heat  But  it  is  riot  possible,  ere* 
by  this  method,  to  consume  the  uritiiuv  residue  so  entirely  as  only 
to  leave  a  white  a*h,  if  wc  keep  in  view  that  w;  ,g  * 

quantitative  analysis,  and  have  regard  to  the  vapours  of  phosphoras 
and  chlorine  which  escape  on  intSDSi  l>  uing.  On  socovnt  of 
the  presence  of  soluble  and  fosiblc  snlf.v,  the  •  rou*  rc*iiJuc 

of  the  urine  can  scarcely  ever  be  perfectly  incinerated,  for  the 
particles  of  carbon  become  invested  hy  means  of  the  fusible  salt 
with  a  crust,  which  protects  them  from  the  action  of  oxygen.  Ai 
this  is  the  ease  even  with  very  small  quantities  of  rj»e  urinary  resi- 
due. I  regard  the  fallowing  method  U  the  beat  adtptrd  U>x  quan- 
titatively detenntpiiig  the  mineral  constituents  of  Uic  in  csu> 
bonaceous  ash  must  be  vreighed  with  the  caution  ncccssu 
case  of  hygroscopical  bodies,  and  after  bein£  washed  with  water, 
must  be  filtered:  and  the  residue  on  the  filter,  whose  weight  in  the 
dry  state  lias  been  previous!]!  IMUflllallllJOp  must  1st- again  weighed. 
The  dificrcuce  of  weights  gives  the  amount  i  I  lie   i  U  icnd  sub- 
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stances  dissolved  by  the  Water;  the   insoluble   parts   may  Mm   be 
easily  am  i  and  their  quantity  thus  determined.   The  farther 

analysis  must  then  be  completed  by  the  ordinary  methods. 

The   combustion   of  1 1 . -■    carbon    by  oxygen   in   a   platinum 
ule  seems  to  me,  at  all  events  in  the  ease  of  the  urine,  to  be 
altogether   unviiuJiIc,   on   account  of  the   volatilization   of    tiic 
chlorine,  and  even  of  sulphuric  arid  phosphoric  acids. 

Cbambtrtfs*  method  is  the  best  adapted  for  a  con  tin  nous 
series  of  detarrrnnationi  of  the  mineral  juibstanc.es  of  tiic  mine. 
Tbc  evaporation  of  the  urine  must  be  effected  in  the  following 
manner:  a  tube  two  centimetre*  in  width  is  provided,  at  its  lower 
extremity,  with  a  glass  tube,  twice  bent  at  ri-!it  angles,  and  ter- 
minating in  a  sphere :  this  ipbere again  opens  into  a  minute  drawn- 
nut  glass  tube,  whilst  the  appear  part  of  the  wide  tube  passes  into 
a  small  glass  tube  into  which  a  cock  is  inserted.  This  apparatus 
is  filled  with  urine,  and  so  secured  to  the  stage  of  a  Bcrzelius's  spirit 
lamp  that  the  opening  of  the  glass  sphere  is  brought  immediately 
DVtl  ■  heated  platinum  crucible.  By  means  of  the  cock  we.  may 
regulate  the  access  of  the  air,  and  the  corresponding  dripping  of 
t  i.  mini  ml  j  the  crucible.  Chambert  allows  the  urine  to  escape 
ao  slowly,  that  one  drop  is  suffered  to  evaporate  before  another 
succeeds  it.  In  tins  manner  100  or  1 10  grammes  uf  urine  may  be 
evaporated  iu  the  course  of  uu  hour  and  a  half,  Loss  by  spirting 
may  be  tolerably  well  prevented  by  cart-hilly  and  uniformly  regu- 
lating the  escape  of  the  fluid.  The  layer  of  carbon  which  speedily 
>ts  the  crucible  does  not  amount  to  the  twentieth  part  of  that 
obtained  by  the  ordinary  method. 

In  order  to  effect  the  combustion  of  the  residuary  carbon, 
distilled  water  should  be  suffered  to  drop  on  the  flowing  carbon 
frnni  the  same  reservoir  iu  which  the  urine  was  previously  con- 
tabled ;  the  combustion  of  the  carbon  will  go  on  with  tolerable 
rapidity  at  those  points  with  which  the  water  comes  in  contact, 
owing  to  the  well-known  decomposition  of  this  fluid  at  a  red  heat; 
but  as  some  carbon  "ill  always  adhere  t.n  the  walls,  it  must. 
repeatedly  be  removed.,  and  more  water  allowed  to  drop  upon  it. 
The  I  DCnt  docs  not  gain  iu  accuracy  by  tins  method,  but  the 

combustion  is  effected  with  greater  rapidity.  H«noe  we-  may 
perceive  that,  although  this  analysis  is  very  applicable  b  on  dn 
cases,  it  cannot,  fur  many  reasons,  lay  claim  to  any  great  degree 
ofcxa 

It  is  obvious  from  the  above  remarks,  that  the  composition  of 
*  Ktcuoil  dos  Htaoirei  do  mC;d.  ct  do  pliwm.  mililairc.    T.  00,  p.  328. 
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the  urine  in  certain  physiological  and  pathological  conditions  eaa 
only  be  correctly  determined  when  the  quantities  of  the  uriaaty 
>tucnu  daily  secreted  by  the  kidneys  can  be  compared 
together.  We  will,  therefore,  in  the  first  place  give  the  pane* 
tativ  svlatvm*  which  occur  under  different  conditions  in  thccoDo 
live  urine  which  has  been  secreted  within  definite  periods  uf  tut* 

Lccanu'  found  that  sixteen  persona  of  different  ages  and  sens, 
but  who  all  received  a  due  supply  of  mixed  food,  passed  in  tweatr. 
fear  liiuir*  from  525  to  22J1  grammes  of  urine;  while  ilecqatsd 
found  that  the  iuuui  <Lily  quantity  passci  l>\  four  men  *u 
12G7'3  grammes,  whilst  that  by  four  women  was  1371-7 
grammes.  Chumbcrt,  who  made  twenty-four  observations  on  raea 
between  the  a^es  of  twenty  and  twenty-five  years,  found  that  tar 
daily  quantity  of  urine  vailed  from  685  to  1590  gramme*.  1* 
experiment*  which  were,  for  the  roost  part,  made  in  the  summer, 
1  discharged,  during  a  fortnight's  strictly  regulated  diet,  frosa  890 
to  1-1  lb  grammes  of  urine  daily;  daring  twelve  days,  on  which  1 
lived  exclusively  on  animal  food,  from  i>7S»  to  13$4  grammes;  sad 
during  a  tiM-Ue  days' course  of  vegetal'  -'oin  720  to  l-l- 

granimea. 

Wo  have  already  spoken  of  the  dependence  of  the  <jusmicy  *f 
icatrr  which  is  separated  by  the  kidneys,  on  the  amount  of  drink 
that  lias  hern  taken,  and  on  the  degree  of  transpiration.     V 
tunately,  we  have  as  yet  no  accurate  expci  to  demonstrate 

tic  influence  which  each  of  these  .  gioal  causes  exerts  on 

the  amount  of  water  tliut  is  separated  by  the  kidneys.  Tlie  tacts 
communicated  by  Julius  Vogel,t  who,  for  1*V  days,  weighed  all  the 
food  nnd  drink  Uiat  were  taken  by  s  person  on  whom  he  via 
experimenting,  &OW  how  much  other  influence*,  besides  the  fluids 
that  have  been  taken,  modify  the  quantity  of  water  in  jhe  uriac. 
Whilst  on  some  days  scarcely  the  third  part  of  the  fluids  that  had 
been  taken  were  carried  off  by  the  urine,  on  other  dart  Ike 
quantity  of  the  urine  •quailed  thai  of  the  drink,  or  even  exceeded 
it  1>r  oik  twentieth,  or  even  one-tenth.  The  large- 
water  was  unquestionably  discharged  by  the  kidneys  after  the  ase 
of  n  cold  bath ;  here  there  was  not  only  suppressed  trartspiratica, 
1'  d  rate  ■  .'.;in  ;iUsofbed  from  arkhoftL 

It  appears,  from  the  observations  of  Cliamliert,  that  shortly 
after  a  meal,  less  water,  both  absolutely,  an  1  -  die  solid 

constituents,  is  separated  with  the  urine.    Closely  allied  to  that 

*  Juiuii  .■!.  I'liann.     T.  a*»  V  <ol  «  74«. 

f   Wag*W.  I'hyiM,  &  *M  |cr  EttfUh  TrsaiUlicn,  p.  Ill  f, 
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point  is  the  first  of  the  question^  propounded  by  Lccanu,  wfici! 
when  the  kidneys  ore  secreting  an  excess  of  water  after  copious 
drinking,  they,  at  the  same  time,  separate  svn  excess  of  solid  con- 
i  answer*  this  question  in  the  negative,  although 
my  own  experiments  Iced  to  an  opposite  conclusion,  as  do  also 
those  of  Chossftt*  and  Hccqucrcl. 

This  is  obviously  a  question  to  bo  sottled  by  bedside 
experience;  we  can  hardly,  however,  agree  with  Becquerel  in 
believing  that  it  will  explain  the  mode  of  nctinn  nf  many  dhircti's. 

Before  proceeding  to  enumerate  the  quantities  of  the  solid 
constituents  of  the  urine  which  arc  daily  secreted,  I  must  not 
omit  to  mention  the  very  great  differences  between  the  statements 
of  those  who  have  investigated  this  subject.  This  dift'erenoo 
depends  only  in  a  way  slight,  degree  on  the  different  methods  of 

tnioal  investigation  and  calculation;  it  is  mainly  due  to  the 
individuality  of  the  different  persons,  we  might  almost  say  of  the 
different  nation*,  on  whom  the  experiments  had  been  instituted. 
On    comparing    the   urinary   analyses    thai    hav.-    been    made    by 

.  rimentahsU  in  the  three  great  nations,  we  perceive  that, 
generally  speuliiiig,  Ear  tho  least  solid  constituents  aro  found  in  the 
urine  of  tho  French,  and  that  they  are  especially  deficient  in  urea 
and  uric  acid,  that  the  (i ennuis  very  far  exceed  the  French  in 
ii;<  M  reepectSi  while  again  the  English  pass  even  larger  quantities 
than  the  Germans.    One  of  the  principal  gruunda  of  this  diiTerence 

BO  doubt,  to  be  sought  in  the  difference  of  diet,  and  in  the 
itxles  of  life  of  the  three  nations.     It  is  well  known  that 

the    French    lAi'  \vt\   littV    animal    fuodj    Slid    IlTO   gOHtnlty  frith 

(  modeiatiun,  while  the  English  use  highly  seasoned  animal 
food  so  abundantly  that  Front  t  not  unFrcqucntly  met  with 
specimens  of  urine  from  which  nitrate  of  urea  nt  once  crystallized 
on  the  addition  of  nitric  acid, — a  circumstance  that  would  hardly 
occur  to  a  gnminr  German  urine,  to  say  nothing  of  French 
specimens-  From  statistical  data  it  appears  that  any  given 
number  of  Londoners  cat  six  time*  as  much  animal  food  as  an 
equal  number  of  Parisian*  IScsides  the  nature  of  the  food,  there 
are  doubtlexM  other,  although  probably  less  influential  causes  for 
such  differences,  as,  for  instance,  the  general  mode  of  life  in  other 
respects,  the  climate,  etc. 

With  regard  to  the  not  id  con$liluent$  which  are  daily  separated 

•  .Imini.  US  PhjVtnl.     T.  ft,  Jt.  05. 
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wkh  the  urine,  th<  ;  arc  the  final  results  obtain* 

several  scries  of  experiments!   Hccqucrcl  found  (frum  txpenu.. 
oil  four  men  and  four  vomer)  that  39*52  gramme*  of  solid  matter 
are,  on   an  average,  secreted  daily  by  the  kidneys  i  and 

54-31  grammas  by  those  of  muiirn.  While  living  on  a  mixed 
diet,  1  discharged,  on  an  average,  67*^2  gramme*  in  twenty-four 

.  n*;  on  an  exclusively  animal  diet,  87*'  *  gramme* 
tabbdPNq  grammes;  and  on  Bon-nlUogeuoQa  food,  4I*6S 

gram:  nr*.      Leranu  found  thai  men  accreted  far  mora  solid  ratten 

;  te  kidneys  than  women,  old  men  far  less  than  women,  children 
•  rs  old  more  than  old  men  but  less  than  women,  and  lastly, 
children  four  years  old  even  Lest  than  old  men. 

We  bara  slready  apoken,  *  t  ■  the  first  volume, of  the  -K-ojiortioits 
in  which  the  most  important  of  the  solid  comtitucnts  <jf  the  uric* 
stand  to  one  another,  as  well  as  of  the  quantities  which  arc  I 
secreted.   (Sec  vol.  L  p,  169,  for  urea  j  p.  2]  \3  for  uric  acid;  and 

p.  I9Aj  for  hippurir  aciii. 

Aooovdoif  to  Hccquercl,  the  daily  amount  of  extradite  matters 
(that  ia  to  say,  o;   the  organic  matters  c  f  of  the  ore*  and 

rale  acid)  averages  1 1*738  gramme*  in  men,  and  9*G55  grammes  in 
women;  while  living  on  a  mixed  diet,  the  quantity  of  these  matters 
which  1  dail)  Bjecretedi  amounted  to  ahuuL  13  grammes. 

The  quantity  of  Xiie/Ued  salts  varies  cxtraon  crcnt 

persons,  living  different  modes  of  life.    The  following  are  the   ; 
quantities  of  fixed  salts  which  were  discharged  in  the  spc-. 
urine  analysed  lay  Lecanu: — 

Tfa*  *turs£*.  Klvctnaticna  Wtvcca 

Iosaea                „*     lfr«8  cranran.  M  S*M  aiwl  24  X0  craBiaies. 

Iuwumeu                   U3«         „  „  HIM     .     lynj       „ 

lacMMran                  KM         „  1»-»l     ».     lOS*       „ 

In  »*»d  persona...      trOS        »  _  4  ft*    „      Ml 

According  t-j  Becqoerelg  the  mean  quantity  of  fixed  salts  daily  *e- 
cretcil  b]  11  ■'■  la  men  isO1" i  1  grammes, and  in  women  8'426* 

grammes;  wl.  ibert,  from  Analyses  of  the  urine  of  twenty- 

four  yuung  men,  fixed  it  at  H'S5i  grammes,  iu  limits  bcin 
and  G'jOS  grammes.     In  my  own  urine,  I  -■  d  while  living 

on  a  mixed  diet,  the  average  quantity  was  1V2IJ  grammes, 
extremes  being  17-284  ond  U  652  grammes. 

Lecanu  found  that  the  quantities  of  phosphate  of  lime  which  are 
daily  gives  off  by  the  kidneys  varied  bet  of  a  gramme 

and  lyCO  grammes.     I  bare  never  observed  such  great  fluctuations 
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either  in  my  own  urine,  or  in  that  of  other  healthy  person*!  during 
an  ordinary  or  even  an  exclusively  animal  or  vegetable  diet-  The 
Influence  nt"  llie  (bod  upnn  tin*  quantity  of  earthy  photphfitni  in 
the  urine  is,  however,  undeniable  -  while,  living  on  a  purely  animal 
diet,  I  found  that  my  urine  contained  nearly  three  time*  as  much 
eon  hates  as  when  living  on  a  mixed  diet.     The  urine  of 

young  children,  like  the  allantoic  fluid  of  calves,  contains  only 
very  small  quantities  <<f  phosphate!]  hut  a  comparatively  large 
amount  of  sulphates.  It  ia  probably  for  some  similar  physiological 
reason  that  pregnant  women  secrete  far  less  phosphate  of  lime 
with  the  urine  than  non-pregnant  one*, — a  fact  that  has  been  pre- 
viously mentioned. 

These  few  illustrations  arc  sufficient  to  indicate  the  numerous 
conditions  on  which  the  quantities  of  the  urinary  constituents  and 

tr  various  proportion*  to  one  another  axe   dependent,  and  to 

the  caution  we  should  exercise  in  forming  an  opinion  on  the 

nature  of  a  specimen  of  urine,  or  in  drawing  any  conclusions   on 

the  point,  unless  we  have  numerous  analyses  of  different  urines 

collected  under  »iniilar  conditions. 

next  pniut  which  it  is  necessary  for  us  to  notice,  is  the 
difference  in  the  iiiiuo  In  the  two  sexes.  FrORI  the  experiments 
of  Lccanu  and  Bccquerei,  to  which  wc  have  already  alluded,  it 
appears  that  the  chief  difference  is,  that  the  urine  of  women  con- 
tains more  water  and  lens  urea  and  salts,  even  in  relation  to  the 

t  solid  conatil  iienta ;  that  is  to  say,  women  discharge  absolutely 
more  water  and  for  less  urea  and  salU  than  men,  while  the  quantity 
of  uric  acid  appears  to  be  about  tin-  >oth  mwcs. 

The  urine  of  women  in  a  state  of  pregnancy  presents  certain 
marked  peculiarities,  nf  which  the  must  distinguishing,  namely,  tlm 
fol  motion  of  the  substance  called  kyestein,  has  been  already  noticed 
in  p.  V20.  Bccquerei  found  that  the  specific  gravity  during  preg- 
nancy never  exceeded  1*013.  According  to  Lubanski,*  such  urine 
contains  lew  thnn  the  ordinary  quantity  Of  free  neul,  and  is  fre- 
quently  neutral    or   BVBfl    alkaline;    as   far  U    my   own   experience 

goes,  it  is.  however,  always  acid  when  freshly  passed,  if  the  women 
are  in  good  health,  hut  during  the  latter  months  of  pregnancy  it 
rery  readily  becomes  alkaline,  since  it  then  generally  becomes 
mure  aqueous.  We  have  alread)  nlluJnrl  to  the  relative  and  abso- 
lute diminution  of  the  phosphate  of  lime  in  the  urine  of  pregnant 

We  are  indebted  to  Lecanu  for  moat  of  our  knowledge  regarding 
•  Ann.  c'Obstotr.  So-    JWJ,  p.  »6.   j 
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the  inrlaanc*  which  the  different  pericd*  e/  life  exert  nn  tfco  coo- 

i       ,1  the  qaaantll  i  nine.     It  appears 

generally  from  his  observations,  that  men  in  the  vigour  of  early  adult 

.  when  the  metamorphosis  of  tissue  U  proceeding  most  actively 
secrete  the  largest  qu  t$  with  the  m 

that  n  on  rn  secrete  aomowlat  less,  and  children  and  aged  persons 
still  Miiidlcr  quo:  The  period  of  life  appears  to  exert  no 

ioticc  on  the  quantities*  of  the  nric  ncid  and  of  the  salts.  From 
certain  experiments,  it  would  appear  that  the  urine  of  very  jroanf 
children  contain*  relatively  more  hipparic  add  and  mr  1< 

Lc  of  lime  than  the  urine  in  mure  advanced  life. 

Of  nil  t  rood  U  nnqucati* 

that  which  exerta  ihe  moat  marked  influence  on 
of  i  m  aril        Wb  bftVB  alrea  !y  spoken,  in  varum*  par 
work,  of  die  influence  9tm\  i  ices  contain  l  I 

food  exert  on  the  add  or  alkaline  rca.  .  and  on 

some-  of  its  constituent*.  In  the  prolonged  aerie*  of  experiments', 
to  which  1  hare  often  alluded,  I  have  attempted  to  ascertain  the 
inflnwaca   pUdl    varieties    of   diet    (animal,  vegetable,   and   uoov 

"genons)  exert  on  the  charoci  oe  generally,  and 

on  its  special  quantitative  relations.  The  most  essential  results 
may  be  seen  at  a  glance  iu  the  following  tabular  arrangement 
While  tiring  on  u  mixed  tliel  and 

to  the  same  dietetic  conditions,  I  made  the  analysis  of  the  collected 
urine;  while  m  a  purely  animal  diet  (almost  exclusive! 

eggs),  I  made  twelve  observations,  and  a  similar  numlxr  while 

^  on  a  purely  vegetable  diet;  and  while  li 
non-  bod  (fat,  milk-sugar,  und  Btarch)  I  made  two 

analyses ;  nnd,  independently  of  the  variable  quantities  of  water,  tiic 
following  were  the  mean  quantities  (in  grammes)  of  the  other  sob- 
stances  which  were  discharged  in  the  twenty-four  hours*  urine  i— 


Ou  a  mixed  diet     

On  an  juimal  dirt    ... 

On  u  ngslaUi  dial 

Ou  a  uoa-nitivgviiijLuiili"! 


8ulid  <o»- 

■ 


li  I, ; 


:..   1*1 
au-isa 

mil 
is  |i  .. 


i  kk  m  i 


ii  .i 

1-4J8 
l-Oll 

trTM 


EKntcsfo 
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Fiom  these  researches  w*  may  draw  the  following  general  con- 
clusion* : — 

(1.)  The  solid  constituents  of  the  urine  are  Tery  much  increased 
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by  animal  fond,  while  they  nre  considerably  diminished  by  a  Tego- 
tablc  diet,  and  still  more  so  by  a  iiou-nilro^-nous  out*. 

(2,)  Although  the  urcn  is  a  product  of  the  effete  and  decom- 
posed tissues  of  the  animal  organism,  tlio  quantity  in  which  it 
occurs  in  the  urine  depends  in  part  upon  the  nature  of  the  food 
that  ha*  been  taken  ;  during  a  highly  nitrogenous  animal  diet,  the 
quantity  of  urea  \%  absolutely  increased,  while,  on  a  vegetable  aa 
welt  as  on  a  positively  norvmtrogenous  i!;.t,  it  ts  absolutely  d  I 
nished.  Moreover,  the  relative  quantity  of  urea,  as  compared  with 
the  other  solid  constituents  of  the  urine,  increases,  or  diminishes, 
with  the  nature  of  the  food.  During  a  mixed  dint,  I  found  that 
in  my  own  urine  the  ratio  of  the  urea  to  the  other  solid  constituents 
was  as  100  :  116;  during  an  animal  diet,  as  100  i  63  ;  during  a 
vegetable  diet,  as  lot):  15S;  and  during  a  nou-nitro^enous  diet, 
as   100:  170. 

(3.)  The  quantity  of  uric  acid  in  the  urine  depends  much  more 
on  other  conditions,  and  possibly  on  other  substances  introduced 
into  the  organism,  than  on  any  peculiarity  of  diet,  The  differences 
during  these  observation*  were  too  small  to  allow  of  our 
concluding  that  the  nature  of  the  food  excited  any  essential  influ- 
ence on  the  formation  of  uric  acid. 

(4.)  When  the  protein-compounds,  and,  consequently,  the 
nitrogen  of  the  animal  food,  arc  absorbed  in  excess  in  the  intes- 
d,  that  pniiiim  of  them  which  is  not  applied  to  the  repro- 
duction of  the  consumed  tissues,  undergoes  metamorphosis,  and, 
at  last,  is  nffnin  rapidly  separated  by  the  kidneys  in  the  form  of 
urea  and  uric  acid.  It  is  only  through  the  kidneys  that  the  animal 
organism  gets  rid  of  any  excess  of  nltrogfi&  which  may  he  uhsoihcd. 

(5.)  The  sulphates  and  phosphates  which  arc  discharged  corre- 
spond very  nearly  in  quantity  with  the  nitrogenous  matter  that 
has  been  taken,  that  is  to  say,  with  the  protein-compounds,  which 
■ilphur  and  phosphorus  ;  after  the  idmost  exclusive  use  of 
protein-compounds,  the  quantity  of  these  salts  in  the  urine  is  am- 
sidcrnhK  rocreasedL 

(6.)  It  follows  from  these  propositions,  that  the  other  organic 
constituent*  of  the.  urine,  that  is  to   say,  the  c  matters, 

ini.st  he  wry  much  diminished  during  an  aiiinml  did;  wc  find, 
from  our  investigations,  that  after  the  use  of  vegetable  food,  there 
is  on  absolute  (not  a  mere  relative)  augmentation  of  such  snb- 
Stances — a  proof  that  vegetal) lc  Jood  contributes  largely  to  the 
formation  of  the.  extractive  matters  of  the  urine.  Further,  after 
the   use    of  animal   food,  the  physical    properties    of  the   urine 
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precisely  resemble  those  of this  secretion  in  the  carnivora ;  thit  a  to 
say,  the   secretion  is  of  &  very  light  amber-yellow  tint  or  Uoost 
straw-coloured,  ha*   a  strong   acid   reaction,  and  appears  saber 
to  contain   no   luetic   acid,  DC  only  a  very  sruall   quantity,  aliils, 
according  to  Liehig's  experiments,  it  also  appears  to  be  perfectly 
devoid  of  hippunc  acid.     On  the  other  hand,  after  a  conn*  J 
vegetable  diet,  a  very  gTcat  portion  of  the  free  acid  is  lost,  stsl 
durin     i  Di  (i  nitrogenous  diet  it  altagetbaf  disappears:  it  consssM 
a  large  amount  of  dark-coloured  extractive  matter,  aud  hence  is  cf 
a  brownish  red  tint;  it  is  also  somewhat  turbid,  from  the  septnv 
tion  of  earthy  phosphate*,  or  at  all  events,  readily  becomes  so  oa 
boiling;  it  almost  always   contains  alkaline   lactates,  with  oisbst 
of  lime;  according  to  L'.ebi :;,  it  is  tolerably  rich  in  lieiitoicacuij 
as  is  obvious,  from  the  preceding  table,  1  have  never  found  tss 
uric  acid  completely  absent. 

The  influence  of  indigrstibte  or  highly  Masoned  food,  of  o/eofcafif 
drinks,  S$c.f  on  the  augmentation  of  the  uric  acid  in  the  urine,  ass 
been  already  noticed  in  vol.  i.,  p.  2 13. 

The  fact  that,  after  prolonged  fasti*)*;,  the  urine  bcoosscs 
strongly  acid,  and  poor  in  solid  constituents,  but  that  it  always 
contains  some  urea,  has  hcrm  already  mentioned,  and  is  In  part 
numerically  demonstrated  in  vol.  U  p- 16-5. 

It  follows,  from  my  own  and  Simon's  experiments,*  tint  after 
violent  bodily  exercise  far  less  water  u  separated  bv  the  Uidorrs, 
but  that  the  quantities  of  free  acid,  of  urea,  of  phosphates,  and  of 
sulphates,  in  the  twenty-four  hours'  urine,  are  increased,  while  these 
of  the  uric  acid  and  of  the  extractive  rnsttcr*  are  diminished. 

It  is  scarcely  necessary  to  mention  that  the  quantity  of  water 
separated  by  the  kidneys  must  be  influenced  by  the  season  c/isr 
fear,  the  /-m/H/.v,  and  the  atmospheric  temperature;  for  the  most 
superficial  ob&cncr  can  nuticc  this  in  bis  own  person.  Julias 
Vogel  lias,  however,  definitely  proved  it,  by  weighing  daily  for  six 
months  the  urine  that  was  discharged  by  the  same  indiruhttL 
1  believe  that  my  experiments  (noticed  In  voL  L,  p.  91$)  coo 
pletcly  overthrow  the  opinion  maintained  by  Fourcroy,  Merest, 
and  Schultins,  that  prolonged  sweating  increases  the  quantity  of 
uric  ncid  in  the  u 

Tlie  urine  first  passed  after  the  night's  rest,  the  urima  rtfs>jww#, 
is,  a*  is  veil   knows,  ol  greater  density,  a  darker  colour,  and  s 

*  {We  limy  ike  tttte  U\e  reader  lo  Pmy*  txt*nmmU  on  tfcfa  ssbS, 

rveonk'i]  in  )>.  IJ9  of  Die  stoood  vuttaao  of  iho  tracslabva  of  biaMS^  Assist 
CJieaiUtry.    o.  I 


0F  ANIMALS. 


ta 


aorocwhat  stronger  acid  reaction,  than  that  which  is  passed  during 
the  day.  The  quantities  of  this  morning  urine  vary  with  the 
■mount  i  if  drink  that  has  been  Liken  bofbsa  retiring  to  rest.  Inde- 
pendently of  the  smaller  quantity  of  water  which  it  contains,  I  can 
detect  no  difference  in  tho  ratio  of  it*  constituents  to  one  another. 
The  nature  of  the  food  exerts  a  certain  amount  of  influence  on  the 
morning  urine  ;  at  all  events,  while  living  on  animal  food,  I  found 
it  comparatively  even  more  concentrated  than  the  urine  pniwcd 
during  the  day ;  even  after  living  for  only  a  single  day  on  purely 
animal  food,  I  found  that  on  the  addition  of  nitric  ncid  to  the 
M  pa*scri  on  the  following  morning,  nitrate  of  urea  was  at  once 
separated. 

Another  kind  of  urine,  that,  namely,  of  digestion,  or  the  te/ina 
eAy/i,  was  formerly  regarded  as  a  distinct  variety,  to  which  much 
weight  was  attached;  in  those  who  do  not  drink  much  at,  or  after, 
their  meals,  it  is  somewhat  denser  and  more  coloured  than  that 
which  is  passed  at  other  periods  of  the  day  ;  it  is,  however,  not  so 
coloured  or  so  dense  as  the  morning  urine. 

Chamber!  s  experiments,  which  appear  to  have  been  very  care- 
fully conducted,  do  not  altogether  coincide  with  my  own ;  the 
differences  arc,  however,  such  as  may  be  readily  explained  by  sur* 
rounding  circumstances.  Chambert  invariably  found  the  urine  of 
digestion  denser  and  richer  in  salts  than  the  morninR  urine  5  the 
greater  or  leaser  transpiration  during  sleep,  and  the  varying 
amount  of  drink  taken  at  meal-time,  afford  the  simplest  clue  to 
these  differences  Moreover,  Chambert  found  that  the  inorganio 
constituents  of  the  urine  stand  in  a  direct  proportion  to  the 
quantity  of  tho  salts  taken  in  the  food. 

In  the  twenty-four  hours*  urine  Chambert  found  on  an  average 
1-.302-IJ;  of  ndta,  in  tin-  urine  of  digestion  i*68Mfi  and  in  the 
uriuc  discharged  between  waking  and  breakfast  0'lJ3iQ%  while  in 
the  urine  soon  after  drink  had  been  taken,  the  maximum  wu 
only  u-i  I  -. 

In  animal*,  at  all  events,  in  the  IM mnnti(t$  the  influence  of 
the  food  is  reflected  in  the  constitution  of  the  urine*     We  will 
proceed  to   notice   the  urine   of  animals,  classifying  them 
accord m l;  to  the  nature  of  their  food. 

OhfurtiMtMi'ly,  our  knowle.lue  of  the  urine  of  the  omnivora  is 
confined  to  that  of  the  man  and  the  /"*</.  The  urine  of  the  latter 
animal  hat  been  examined  by  Bouuingault*  nnd  von  Bibraf; 
it  is  perfectly  clear,  almost  devoid  of  odour,  distinctly  alkaline, 

*  Aon.  dc  Oliim.  ct  <U  Pays.   3  SJrn  T.  16,  p.  07—101 

t  Aan.  d.  CU.  u.  FLarui.    «J.  63, 8.  »8— I 1& 
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cfTervescfts  with  acids,  and  becomes  turbid  on  lx>ilin$,  wLica 
verts  the  earthy  bienrbonates  into  simple  carbonate  which, 
quentiy,  become  precipitated ;  it  does  not  contain  ammonia ;  oextkef 
Boussingatilt  nor  von  Bibra  could  discover  either  ur>,  or  riippsnc, 
acid  in  it;  but  Bournim/auk  has  bliown  thai  in  all  probability* 
contains  alkaline  lactates.  Phosphates  occur  only  in  trrv 
quart*  ty  in  it,  but  sulphates  and  chlorides  arc  tolerably 
The  specimens  of  pigs'  urine  examined  by  these  chemists  cms- 
talned  from  1-801  to  2a0A6&  of  aolul  constituents,  in  which  frua  1 
0  29  to  0*49  were  urea. 

The  urine  of  carniwrout  an'vaah  diifcrs  only  alightiy  from  that 
of  man;  when  freshly  passed,  it  is  of  a  li^ht  yellow  coioar.W* 
disagreeable  odour,  a  nauseous  bitter  taste,  and  an  acid  rear?' 
it  rcry  soon,   however,   becomes  alkaline.     Vauquelin,*  Gtccim, 
Hunefcld,  and  especially  Hieronymi.t  hare  cxaraiDcd  the  unMcf 
lions,  timers,  leopards,  panthers,  hyamas,  dogs,  wolves,  and  bears. 
Urea  is  present  in  the  urine  of  these  animals  in  larjps  quant-' 
and  may  be  separated  in  a  state  of  great  purity,  since  only  utile 
piiTnr.nt   is  present:  uric  ftcM  is  only  present   in  i:   in  very  small 
quantity;  Lnndcrer,*  however,  fom  uric  acid  in  Uie  una* 

of  th*  hedgehog  (Erinaoous  enropwus). 

The  ulni  of  the  hrrhivora  is  very  different  from  that  of  tar 
carnivorous  animals  and  of  nmn.  Thi»  secretion  lias  been  ««mi"— 4 
in  the  ensc  of  elephants,  rhinoceroses,  camels,  horses,  oxen,  gtatt, 
bearers,  rabbits,  hares,  and  guinea-pigs ;  it  is  generally  of  s 
yellowish  eotoWj  very  turbid,  of  an  offensive  odour,  and  b  ahray* 
alkaline ;  it  certainly  resembles  the  urine  of  the  caraivora  in  oftea 
containing  much  urea,  but  it  differ*  from  the  Utter  in  containing  a 
Considerable  amount  of  alkaline  and  earthy  carbonates,  and  of 
a  fatty  and  odorous  matter,  in  the  perfect  absence  of  uric  acid,  sod 
In  its  extremely  small  quantity  t>f  earthy  phosphates.  Aocurdtas; 
ftu  Bousaingaultv  lactates  are  alwavs  present. 

The  urine  of  (he  hortc  has  been  more  carefully  studied  (ay 
several  chemists)  than  that  of  any  other  animal  of  this  class;  hke 
tlisi  of  man,  it  varies  with  the  nature  of  the  food;  when  freshly 
passed,  it  is  usually  Uirhid  and  of  a  pale  yellow  c  .-.  as 

exposure  to  the  air  it  very  soon  assumes  a  dark  brown  lint ;  in  lot 
course  of  my  experiments  I  have  sometimes  found  it  tolerably  dear, 
and  it  then  had  a  strong  alkaline  reaction;  beside*  alkaline  bicarfc» 
nates, it  contain*  in  solution  a  very  hide  of  tl.e  bievbonatea  of  Ihn 

•  Ann.  do  Cain.  T.  A3,  p.  I7« 

f  Jolub  a.  cb.  %  I'liyju    M.a.&an, 
I  Axva.  f.  Ctt.  u.  Mikaua,    M.  *.«.«*. 
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and  magnesia,  which  separato  from  the  fluid  on  boiling  ;  it  often, 
however,  baa  n  faintly  odd  reaction,  smd  then  we  have  true  " 
jumentosa,  from  the  deposition  of  earthy  aarbonatea.  Bibra  often 
found  great  and  altogether  unaccountable  differences  in  tbe 
urine  of  horses  fed  in  precisely  the  same  manner.  The  potash 
in  this  urine  naturally  preponderate-  oofifld  lar&bly  over  the 
aoda.  In  tin:  sediment  (>f  horses1  urine  I  hare  elwaya  found  the 
most  beautiful  crystal*  of  oxalate  of  lima  in  WJ  considerable 
quantities.  Uihra,  howc^vr,  in  examining  the  sediment  of  a  horse's 
urine,  found  al*o  n  special  organic  substance,  which  he  could  not 
accurately  as  n  addition  t<>  the  carbonates  r>f  lime  and 

magnesia.  Attempts  have  been  made  to  explain  the  occasional 
presence  of  bentoic  nod,  which  is  assumed  sometimes  to  take 
the  place  of  iiippuric  acid  in  horses'  urine  under  certain  physio- 
logiesl,  or  pathological,  conditions;  it  U,  however,  I  believe,  now 
e&Ublifthed  beyond  all  doubt  Uiat  the  \icw  originally  supported  by 
Licbi^r,  regarding  the  frequent  occurrence  of  benzoic  acid  in  the 
urine  of  horses,  is  correct  (sec  TOL  i.»  p.  y.S).  In  the  urine  of  dis- 
cased  horws  1  have  likewise  always  found  hippuric  acid,  if  it 
was  examined  while  Mill  fresh.  No  traces  of  the  salts  of  ajnxQODlB 
can  l>c  detected  in  horses'  urine.  Sometimes  in  examining  horses' 
unnc  we  find  thai  10  place  of  hippuric  acid  there  is  a  nitrogenous, 
uncrysulliz.ihle,  re-ainou*  matter  which  has  not  yet  been  accurately 
examined.     (C  Schmidt.) 

In  the  urine  «f  ■  ftiinnirrl  horse  T  found  so  laqjc  n  quantity  of 
lactate  of  potash,  that  the  lactic  acid  could  be  combined  with  lime, 
magnesia,  and  oxide  of  zinc,  and  could  he  recognised  with  certainty 
by  its  tall 

It  stands  hyiMsmi  that  the  characters  of  the  urine  must  vary 
extremely  duxfnf  the  diseases  of  animals.  1  extract,  by  way  of 
ill  i  '.tration,  the  following  examples  from  my  note-books,  A  very 
lean,  badly  conditioned  W.-ilIuehian  horse,  fourteen  years  old,  had 
sufTered  for  a  week  from  pneumonia  of  the  right  side;  the  urine 
mi  of  a  very  pale  yellow  colour  and  scarcely  at  all  turbid  \  it  was 
viscid  and  somewhat  ropy,  was  strongly  alkaline,  but  did  not  cihr- 
tcrcc  on  die  addition  of  acid*  it  remained  yellow  on  evaporation. 
contained  only  very  little  hippurii-  arid,  Ka\      A  i  ilUehinn 

bontj  thirteen  peon  old,  was  lufiexiogrnvn  acute  glanders;  it  was 

fed,  as  won  the  horse  in  the  previous  case,  upon  bran,  hay,  and  straw ; 
the  urine  was  of  a  well-marked  reddish  brown  colour,  «u  faintly 
alkaline,  and  contained  a  very  considerable  sediment  of  the  carbin- 
nates  uf  lime   and   mftgrieAj  Utc   tluid,  after  the  removal  of  tic 
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sediment  by  filtration  effervesced  strongly  with  acids,  became  sfsj  ssi 

rrddish  brown  nnd  almost  of  a  black  colour  on  evaporatxa, 

tained  a  Urge  quantity  of  blppi  tic  acid,  ftc.     A  scry 

cavalry  bona*  seven  yeara  old,  and  fed  upon  hay,  oat*,  aail 

passed  a  brownish  yellow,  very  alkolinc  urine,  which 

only  a  small  amount  of  earthy  carbonate*;  the  same  horse, 

fed  upon  oats  and  straw,  without  hay,  discharged 

wan   very  turbid   from   the   presence  of  earthy   carbonate*,  wKk 

reaction  was  scarcely  alkaline,  and  wbkh,  when  faltered,  did  a«S 

cffcTTCSce  with  acids. 

Tbo  urine  ofecttU  has  been  frequently  analysed  by 
and  t.  Ribra.     On  examining  it  shortly  after  its  \  1 

always  found  it  clear,  of  a  bitter  taste,  a  pale  yellow  colour,  and 
m    strong    alkaline    reaction:    it    contains    much    sulphate  awl 
bicarbonate  of  potash  and  magnesia,  but  very  little  lime; 
to  Bousstngault,  it  contains  no  phosphates,  very  little  chhi 
sodium,  but  on  the  other  hand,  a  large  amount  of  lactate  of 
according  to  v.  Hi  bra.  the  quantities  of  urea  and  hippuratc  of  potash 
are  liable  to  great  variationis,cvcn  when  the  feeding  and  external 
ditions  remain  unchanged.    1  have  always  found  oxalate  of  lime  in 
the  sediment,  but,  like   Binissiucrault,   I   hare  never  been  able 
detect  ammonittcal  salts  in  the  fresh  urine  of  oxen,    Tnis 
general ly  contains  from  8  to  9°  of  id  tucnts,  of  which  fw 

1*8  to  l"Og  are  urea.  The  hippurie  acid  varied,  according  to  r.  Qibrs, 
from  0*55  to  1-20J-.  Bouvsingault  found  free  carbonic  add  gss 
in  it,  in  addition  to  alkaline  bicarboiMtcs. 

The  ttrifK  of  ccTtvs  differs  very  much  from  that  of  cattle,  an 
approximates  more  in  its  competition  to  the  allantoic  fSaid  of  th 
(fastis).  1 1  appears  from  tl  prions  of  Braconantan'l  Wnei!  • 

that  Uie  urine  of  culvea,  as  king  as  they  are  sucking  or  an: 
fed  on  milk,  b  almost  co'.ouricw,  clear,  devoid  of  odour,  of 
very  little  taste,  and  with  a  strong  acid  reaction,  which  it  does  aot 
lose  even  on  evaporation.  WShleVs  discovery,  tliat  ai: 
is  the  principal  organic  constituent  of  this  urine,  has  been  already 
noticed  in  p.  175  ...;  the  nrst  volume.  According  to  t¥U*kr, 
appears,  further,  to  contain  urea  and  likewise  ttric  acid,  m  the  sajsn 
proportions  as  they  occur  in  normal  human  urine;  hippurie  acid, 
on  the  other  hand*  cannot  lie  discovered  in  it.  It  contains  a  very 
considerable  amount  of  phosphntc  of  magnetio  and  of  the  potash 
sadta,  but  only  very  small  Quantities  of  the  phosphates,  sulphates. 

•  Aaa.doC*im.  ot  *r  Ptrt.   3 Sir.  T.  SO,  p,  23a— »|V. 

t  Vuk* .  0.  k.  OoNuaaa.  <L  Wis.  xu  Ovuiu^rz,.    I  sm.    No-  a,  «.  u-  c«. 
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md   soda   sails.     Uraconnot  also  found  in  calves'  urine  an  organic 

Matter  which  was  soluble  in  alcohol,  precipifablc  by  tannic  acid, 

ttsolvcd  on  boiling,  hut  atrain  separated  on  cooling.     Lastly,  this 

•secretion  does  not  contain  even  1 J  of  solid  constituents;  according 

Bntconnut,  they  amount  to  0'6*2^. 

The  allantoic  fluid  of  the  fetal  calf  has,  as  yet,  only  been  care- 
Idly  analysed  by  Lassatgne  ;*  from  his  observations,  it  aeoms  to 
precisely  the  same  properties  and  the  same  composition 
the  urine  of  the  eal(»  while  %till  living  on  milk. 
Wi;  have  already   mentioned  that  the  urine  of  rabbits,  as  w  rl 
bably,  as  that  of  other  herbivorous  animals,  becomes  acid,  and 
times  almost  all  the  properties  of  the  urine  of  the  carnivora, 
these  creatures  have    been  kept  fatting  for  n  long  time, 

ii  eompelled  to  digest  animal  fond. 

Ilijtaccvm  appears,  from  Reichel's  analysis,  to  be  at  all  events 
much  mixed  with  the  urine  of  the  animal  (Hyrnx  enpensu) : 
but  from  a  microscopical  and  chemical  examination,  to  which  I 
exposed  ft  specimen  of  this  substance,  whose  therapeutic  value  was 
to  be  t cited.  I  convinced  myself  that  it  consists  solely  of  the 
solid  excrement  of  this  creature ;  I  found  in  it  the  remains  of 
plant*  ond  vegetable  fibres,  together  with  isolated  prosenchyma 
cells  and  spiral  vessels,  which  rendered  it  more  than  probable  that 
the  vegetable  matters  had  passed  through  the  intestine,  and  were 
not  either  accidentally  or  intentionally  superadded  after  its  dis- 
charge; it  was  only  on  the  outer  surface  that  fragments  of  the 
skeletons  of  insects  could  be  detected,  stamped,  at  it  were, 
upon  it. :  in  addition  to  a  very  large  amount  of  resinous  matters 
and  carbolic  acid,  this  mass  undoubtedly  contained  biliary 
matters  ;  hut  no  urea,  orunc,  or  hippuric  acid  could  be  discovered. 

The  urine  of  birds,  which  for  the  most  part  forms  a  whitish 
investment  to  the  solid  excrement*  of  these  animals,  consists 
essentially  of  urates,  and  especially  of  the  bi-u rates  uf  ammonia 
and  lime ;  Coindct  maintains  that  lie  has  found  urea  in  birds1 
urine. 

The  urine  of  serpendr,  which  is  often  discharged  independently 
of  the  solid  excrement,  is  at  first  pulpy,  but  won  booomtl  soBd 
and  dry;  it  consists  for  the  most  part  of  alkaline  bi-uratcs, 
a  little  urea,  and  earthy  phosphate.-?. 

The  urine  of  frogs  is  fluid ;  it  contains  urea,  chloride  of 
sodium,  and  a  little  phosphata  uf  lime. 

•  Ana.  d#  Cliioi.  et  do  Phy«.     I  Scr.  T.  17,  p.  301. 
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T1ic    urine    of    tortoises    lias    been    examined    by 
Morchnnd,  and  myself.   (Sco  vol.  i.,  pp.  IUG  and  919.]    I  k 
I  I  Toledo  grtcca  to  posses*  the  foil  iwjn^  propel 
corn;;  Dinab  had  taken   nn  foo 

period,  the]  dnehar-^cd  (when  lyiug  on  their  backs)  a  w 
yellowish  green  clear  urine,  with  a  distinctly  acid 
cooling,  it  deposited  a  white  sediment,  which  red  iasol  red 
application  of  heat;  when   they  had   not   fns  \   l,.t-, 

Unhargrd  a  neutral  or  faintly  alkaline, 
clear  urine,  which  exhibited  no  turbidity  on  cooling,  Theajen*' 
Uneous  sediment  dissolved  only  partly  in  boiling  water,  tat 
bi-urates  of  ammonia  and  lime  remaining  undissolved,  while  tat 

kte  of  soda  ditMilved,     The  presence  of  hippuric  acid  roe 
rslwnja  be  delected  nith  great  facility  in  Uie  urine  of  tlieae 
by  cither  of  the  methods  described  in  vol.  i.,  p.  \0l. 

Beside*  uren  mid  the  above  named  substanoee,  I  also  found  ft 

ilUcabla   organic    irattaVj   that    via  insoluble  in    absolota 

■loohoV  but  dissolved   in  ahohol  of  822  «   hut  U>   conieqssuifle  af 

tltc  ■Boll   quantity  in  which   it   occurred,   1   could   not  m. 

investigate   it*      Fat  was  always  present   in   :  lo  quantity. 

The  add  sedimentary  urine  contained  from  301 1   to  .*-58i;  ef 

aolid    coiiatiiuctiU;  tiie  average*  amount  of  the  ash   of  the  tobd 

residue  was  52*52;   when  burnt  white,  it  contained  no  rarhonaftra, 

but  only  phosphates  i>nd  nlphaUra  with  chlorides ;  it  further  csa- 

I  more  poi  soda  compounds. 

The  excivmrj.u  of  ..  .  for  the  most  part,  of  the 

us  of  the  tmuei  ivliidi  hint-  sirred   liirm  for  food,  hut  they 

also  contain  materials  which  urc  OOvbeiC  else  found   than  an  Iras 

urine,  even  when   no  definite  or*un  for  the  elaboration  of  thit 

secretion  can  be  detected  in  them. 

It  has  long  been  Known  that  tiie  red  ^rerrmen/e  of  Utterflk* 

ODntfeU    •  rwj  UrfO  amount  of  alkaline  urates,  and  the  fact  baa 

recently   cuntinncd     h.  I    have   found    tltat   the 

intestinal  i  of  butterflies  that  have  been  sucking  honey 

often  contain   free  uric  acid   in  very  beautiful  cryvtals.     The  red 

:!    <f  tLe  excrement  ia  aa  oily  bod)  when  placed  ia 

water,  separates  in  minute  drops  :         ■     ..i  on  to  these 

a  little  pbosphatfl  nnd  oxalate  of  lime  ore  also  present  in 

rnente. 

[a  the  AaYrONflUt  of  etttcrpiUartp  vegetable  fibre  It  naturally 

tic    preponder.it  hut     they     also    contain    large 

quantities  of  chlorophylie  and  starch}  the  sitter  ia  found  not  otdj 
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in  toe  globular  form,  but  also  in  the  peculiar  baton-like  shape  in 
which  it  occurs  in  the  Euphorbiacett.  These  excrement*  org 
espeeiaKy  rich  in  oxalate  of  lime,  which  i*  not  produced  directly 
»ta;  for  I  have  fnund  them  iii  (In-  biliary  tubes  of 
caterpillars*  Although  the  intestinal  juices  and  the  content*  of 
the  stomach  of  caterpillar*  have  always  a  very  strong  alkaline 
reaction,  the  excrement*  arc  for  the  most  part  neutral,  and  indeed 
sometimes  havn  an  acid  rvartiun.  In  r.hr  latter  raw,  we  often  find 
that  they  contain  very  beautiful  crystals  of  uric  acid  ;  the  uric  acid* 
however,  generally  only  appears  in  very  small  quantity  in  the 
excrements  of  caterpillars.  Different  parts  of  plants,  as,  for 
instance,  the  spiral  vrswN,  may  br.  very  distinctly  observed  in 
these  excrement*,  which  are  no  poor  in  nitrogen  that,  as  an  average 
of  throe  analyses,  I  found  only  0*808]  of  this  clement  in  the 
matters  discharged  by  the  ailkwormj  while  the  leaves  of  Morus 
.-ontaincd  4*560$. 
\\  i  have  already  spoken,  in  toL  L,  p.  1*1,  of  the  occurrence  of 
gajDifM  in  fcha  axonnMDta  of  spiders.  Seeing  that  this  substance 
is  present  here  as  well  as  in  ^uauo,  it  is  not  improbable  that 
guanine  may  also  occur  in   the  cxcrcmenU  of  birds  and  in  ti 

tost  Lnacctaj  oapeciallj  since  tba  raaaaTcnai  of  Will  and  Oornp- 
Bcsanes*1  have  rendered  it  probable  that  this  substance  is  also 
present  tn  the  green  or^nn  of  the  craw-fish. 

Guano,  that  much-prized  article-  of  commerce,  which  is  the 
product  of  the  slow  decomposition  of  the  excrement*  of  certain 
sea-fowl,  has  been  very  frequently  analysed,  and  has  been  found  to 
be  very  variously  composed  according  to  tin  mi  wheuoa  it 

was  ohtained{  its  principal  constituents  are  guanine,  urate  of 
ammonia,  oxalate  of  ammonia,  phosphate  of  lime,  phoxphnto  of 
magnesia  and  annmm  ...  and  oxalate  of  lime;  vc  luwWUM  find  thu 
remain 5  of  vegetable  substances  •  and  there  is  one  varict>  winch 
contains  the  most  beautiful  siliceous  shields  of  infusoria  pertaining 
to  the  Bacillariw. 

We  now  proceed  to  the  change*  which  the  urine  undergoes  in 
disease;  and  wc  aril]  iiot  notice  the  characters  which  are  impressed 
upon  this  secretion  in  /<?m\  that  i*  to  nay,  in  that  group  of 
symptoms  which  accompany  almost  all  acute  diseases.  Febrile 
urine  it  generally  more  deeply  coloured  than  usual  (being of  u  rod 
or  reddish  tint),  hux  a  stronger  odour,  a  higher  specific  gravity, 
and  a  more  decided  acid  renction.  As  long  as  the  fever  ■ 
lass  than  the  normal  quantity  o(  urine  is  generally  eecretod  by  the 
*  G<L  Auf^a  0.  k.  boir.  Ait.  d  IViss.    I WB.    & 
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I  kidneys  and  this  tirirc  appears  evmecnt  rated*  because 
of  the  water  of  febrile  urine  b  relatively  mure  considerable  that  tat 
diminution  of  tic  solid  eonstitui 
The  constant  characters  of  such  urire  are  the  relative  sai 
absolute  diminution  of  the  inorganic  salts,  and  the  obvious  sag- 
mentation  of  t)ic  uriL-  acid  or  urates.  The  diminution  of  Use  salu 
Vva  always  observed  by  Bccquerel  and  Simon  ;  it  was  tlie  latter 
chemist  who  tint  discovered  tliat  the  loss  principally  fell  oo  the 
the  chloride  of  sodium.  Even  when  febrile  urine  doe*  not  denosk 
the  ordinary  sediment  of  urate  of  nods,  it  is  always  absolutely  **4 
relatively  tidier  in  uric  acid  than  other  urine.  The  urea  a 
generally  somewhat  diminished,  as  Uccqucrcl  first  demonstrated; 
Simon  holding  the  opposite  view.  The  extractive  matters  art 
usually  HIDtwbal  JW  MHml  lactic?  acid  may  very  often  W 
detected  with  chemical  certainty  in  urine  of  this  nature 

In  contrast  to  febrile  urine,  Bccquerel  has  distinguished  aa 
aaianafi  urine-  Such  urine,  which  depends  upon  a  deficiency  of 
blood,  and  occurs  in  various  form*  of  debility,  contains  far  leaf 
urea  and  uric  acid  than  normal  urine:  the  diminution  of  the  salts, 
as  compared  with  the  quantity  usually  secreted,  is  inconsiderable; 
tlie  salts  are  consequently  increased  in  relation  to  the  orgastic 
matters;  moreover,  the  extractive  matters  only  differ  slightly  from 
the  physiological  average,  'fins  variety  of  urine  is  espcciaUr 
irvcd  after  repeated  TenflBSfiUon*,  tax)  la  ohloratlfi 
If  we  endeavour  to  name  and  distinguish  the  constil 
the  urine  in  individual  diseases,  in  accordance  with  the 
condition  of  pathology,  and  to  collect  and  arrange  tho  results  of 
the  numerous  investigation*  which  have  been  marie  on  this  ssn> 

Ijcct  during  the  last  twtfitj  ore  led  to  tl 

and  discouraging  conclusion,  (h«|  nil  our  knowledge  regard). i 
is  alike  incomplete  and  obscure.  The  innumerable  analyses  of 
morbid  urine  have  induced  many  physicians  to  believe  thai  the 
study  of  the  character  of  the  urine  in  diseases  was  the  most 
complete  section  of  pathological  chemistry, — an  error  which  kas 
been  promulgated*  whether  consciously  or  unconsciously,  even  by 
chemists.     Where  are  we  to  seek  the  reason  of  a  fact  at  once  se 

■  BoTttfytng   ;md  discouraging  to   tlie   patfiotogsoal   chemist 
reply,  it  may  be  answered,  tliat  there  are  several  grounds  on  which 
we  misfit  explain   Hm  want  of  success  which  lias  so  frequently 

•  attended  the  moat  earnest  endeavours  of  numerous  able  inquirer*. 
It  mis  already  been  fa ■piently  noticed.  both  here  and  elsewhere, 
that  the  methods  employed  in  these  investigations  were  not  of 
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mich  a  nature  is  to  justify  the  establishment  of  those  conclusions 
ral  projMJMLions  which  were  deduced  fruui  the  result*  of 
the  analyai*  ;  in  the  methodological  introduction  to  the  firs^t  volume, 
we  drew  attention  to  the  errors,  and  the  different  causes  which  have 
given  rise  to  these  false  deductions  A  truly  nct«ntific  examination 
of  the  Urine   is,  however,  asMiciatcd  wiih  iimm-nni*   ■■  ...'.I 

ultics,  and  failure   may  thus  frequently  attend  our  efforts, 
even  when  ail   the  methods   have   been  employed  which  present 
themselves  for  the  prosecution  of  such  an  important  invcstiiration. 
The  object  of  such  inquiries  is  ubvioualy  that  ofascerl  iniiu  the 
gcncr.il  | -I'  ipcrties  of  the  urine  and  ita  especial  OOMpQaition  in  any 
(KU  definite  form  of  disease;  for  the  urine,  evcu  in  health,  and 
still  more  in  disease,  is  of  so  variable  a  nature,  that  in  many  case* 
it  is  impossible  tn   determine  whether  the   alterations   noticed  in 
its  condition  actually  arise  from  a  morbid  process,  or  only  from 
incidental  influences.     If  wc  carefully  observe  the  changes  which 
often  occur  in  the  urine  in  the  course  of  the  name  day,  not  merely 
in  typhus  or  any  abnormally  developed  acute  exanthema,  hut  also 
in   inflammations   which   are    running    their  ordinary   course,  we 
shall  clearly  see  tliut  the  urine  is  regulated  much  more  closely  in 
accordance-  frith  the  transient  condition  of  the  organism,  external 
influences,  and  simultaneously  manifested  groups  of  symptoms,  than 
by  the  nature  of  the  morbid  process.  Thua  the  albumen  in  the  urine 
in  Drift's  disease  is  considerably  diminished,  ami  may  even  almost 
disappear,  if  the  chronic  form  of  this  disease  is  associated  witli  an 
affection  giving  rise  to  inflammatory  (ever.    The  urine  which  is  so 
chanu  -ten  stir  of  this  form  of  disease,  loses  almost,  all  irs  distinctive 
properties,  and  assumes,  both  in  a  qualitative  and  quantitative 
point  of  view,  the   character  of   inflammatory  febrile   urine.     It 
appears  to  us,  therefore,  to  be  more  rational  to  limit  our  examina- 
tion of  the   composition  of  the  urine  to  certain  morbid  conditions 
and  individual  groups  of  symptoms,  and  to  compare  together  the 
various   analytical  results  thus  obtained,  instead  of  attempting  to 
extend  similar  observations  to  different  forms  of  disease.    This 
method  of  proceeding  is  exemplified  in  the  numerous  analyses  of 
the  urine    conducted   with   »uch    extraordinary  {xfrseverunce   Ly 
Bccqucrel ;  for  the  results  of  these  admirable  observations  prove 
leas  that  certain  groups  of  diseases  arc  associated  with  definite 
alteration*  in  the  proportions  of  the  solid  constituent*,  than  that 
most   diseases  are  attended   by  very  considerable  fluctuations  in 
the  composition  of  the  urine,  depending   inoru   upon  incidental 
individual   phenomena  than   upon   any  special  morbid  process. 


m 

Although  the  hlnod  may  not  unfrequently  undergo  more 
changes  from  secondary  cause*  than  from  any  e  morbid 

process,  it  retains  a  stronger  impression  of  these  modirkataou 
than  the  urine.  This  difference  may  probably  depend  open  tsi 
blood  preserving  the  rapacity,  even  in  a  morbid  eo  .  -if  throe* 

ing  off  effete  matters,  if  not   by  tin  me  other 

medium,  whilst  the  urine  retains  everything  that  may  bare  beta 
incidentally  generated  in  the  blood  and  conveyed  to  the  kidneys. 

But  ahhnogh  rhr««t  and  many  other  relations  mty  ham  opposed 
the  efforts  of  inquirers  to  discover  any  constantly  recur 
pcrties  and  admixtures  of  the  urine  in  individual  acute  diseases,  it 
might  haro  been  hoped  that  moro  promising  rcaults  would  have 
rewarded  their  Ubonrs  in  the  ense  of  chronic  disorders,  where  the 
change  of  symptoms  is  not  BQ  rapid  as  in  nrutc  farm*  of  disease. 
But  here,  too,  our  expectatiftni  arc  not   rcnlia-r  I,  *•  because 

the  deviations  from  the  ordinary  composition  of  the  nr.ne  arc  ia 
general  more  inconsiderable  in  these  conditions  than  the  modifies- 
■Iqiend  upon  purely  physiological  relations,  such  at 
the  nature  of  tlic  food  and  oilier  dietetic  relations  generally.  In 
reply  to  the  question,  whether  we  hare  actually  discovered  any 
distinctive  characters  in  the  urine  of  tuberculous,  cancerous,  or 
arthritic  patients,  it  must  lie  admitted  that  although  numerous  con- 
jectures have  been  suggested  which  be*f  the  semblance  of  affording 
i-m  pineal  M  have  acquired  no  facta  based  up 

and  exact  observation?..     Thvs,  for  instance,  according  to  Docui 

irine  in  tuberculosis  exhibits  a  viscid  mass  of  honey-like 
abCnm  i  mm,  when  seen  inulcr  the  microscope^ 

has  not  a  vnular  appearance  been  observed  in  otbe.  At> 

cording  to  some  observers,  arthritic  urine  is  chara.-:  /an 

abundance  of  uric  acid;  according  to  others,  by  a  i  <,*,  or 

even  nn  absennr,  of  this  constituent.     Although  this  striking  di 
crejKiiH-y  may  bo  referred  to  the  vagueness  of  the  term  Arthrili 
end  to  on  error  of  medical  diagnosis,  hundreds  of  instance 
be  enumerated  in  which  results  seareely  less  discrepant  liave  been 
established  by  one  and  the  same  observer. 

We  here  here  enumerated  rcbetanoas  which  only  ucx-ur  efa 
mnlly  in  the  urine.    Arc  not  these  characteristic  o!  individual  pa- 
thological processes?  Albumen,  fibrin,  oxalate  of  lime,  he,  arc  not 

reegajrfatfc  lo  groups  of  diseases,  but  merely  of  individual 

processes  or  group*  of  symptoms  accompanying  disease;  ave  have 
already   endeavoured   to    show   the   numerous   conditions    v. 
may  influence  the  transition  of  albumen  into  the  urine,  end  that 
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thrar  relations  may  ornir  in  the  most  virions  form*  of  disease. 
The  once  prevalent  idea  that  albuminuria  vn  a  specific  disease, 
instead  of  being  only  a  symptom  of  different  diseases,  is  not 
entirely  exploded. 

Rut  there  likewise  rxist  abnormal  substances  in  the  urine, 
which  differ  so  widely  frmn  the  substances  ruinrumily  contained 
in  that  fluid,  or  In  the  animal  organism  generally — as,  for  instance, 
red,  swen,  and  blue  pigments,  cystine  and  xanthine — that  they  would 
appear  to  indicate  the  existence  of  some  definite  pathological  pro- 
cess or   SOrne   specific  form  of  disease.      Surli  ri:i\   tlllllKll   bfl   the 

case,  but  all  who  have  observed  the  occurrence  of  these  matters 
must  be  aware  that  none  of  these  rarely  observed  substances  have 
been  found  to  appertain  to  any  special  form  of  disease. 

Amidst  the  confusion  which  prevailed  in  pathological  chemistry 
as  to  the  composition  of  the  urine  in  special  diseases,  the  ingenious 
idea  suggested  fassM  to  certain  inquirers  of  in  venting  entirely  new  dis- 
eases in  accordance  with  the  constitution  of  the  urine,  and  the  naturo 
and  quantity  of  die  Various  BobstSBSCfl  which  it  contain"*,  instead 
of  determining  tlic  composition  of  the  urine  with  reference  to  the 
disease.  These  diseases  van  named  the  uric  arid  oxalic  acid  dia- 
theses, the  urea  diathesis,  &c.  Observers  thus  fell  into  the  same 
errors  of  which  the  oiler  physician*  had  l>een  accused;  nan: 
tliul  of  classifying  diseases  in  accordance  with  individual  symptoms, 
ltd  of  grouping  them  in  natural  families  Wed  upon  distinct 
processes  rather  than  symptoms.  As  we  have  already  frequently 
expressed  our  dissent  from  the  assumption  of  any  such  diatheses 
it  would  h*  superfluous  again  to  revert  to  the  subjret.  Hut,  in  oppo- 
sition to  this,  it  might  be  ashed,  is  not  diabetes  mcllitus  a  diathesis  ) 
and  is  it  not  generally  assumed  to  bo  a  special  disease  )  According 
to  our  view,  tins  phenomenon  is  only  a  symptom,  standing  in  a 
causal  connection  with  a  definite  series  of  symptoms,  in  the  same 
manner  as  many  other  symptoms  are  also  associated  with  their 
respective  phenomena.  Thus,  if  in  consequence  of  any  anomaly 
in  the  metamorphosis  of  animal  matter,  from  a  mechanical  or  phy- 
sical obstruction,  the  conversion  nf  the  sugar  in  the  blood 
should  be  impeded,  it  will  be  very  rapidly  separated  by  the  hidncys, 
as  Bernard,  Iterating,  and  myself  have  proved  by  direct  cxpen- 
**;  this  separation  cannot,  however,  be  effected,  as  we  have 
already  seen  in  experiments  on  animals,  without  tln>  abstraction  of 
a  large  quantity  nf  water;  the  blood  bsQUUMi  pCQC  in  wattTj  sad 
hence  arise  the  thirst,  the  IBppNslBSd  mfcWflOW  transpiration,  and 
the  pnrchmcnt-like  skin  of  diabetic  patients.  Wc  almost  invariably 
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find,  on  examining  the  bodies  of  pnticnts  who  have 
<li sbfitasj  that  certain  puthulogico-anfttomicaJ  changes  am  prfsrat; 
but  how  widely  do  the*c  difTcr  in  character !  A>  is  veil  knots, 
tubercles  aro  frequently  present  in  the  lungs  in  diabetes,  and  alio, 
in  some  ease*,  affection*  of  the  abdominal  organs,  tlic  spinal  cord, 
&c.     Sugar  in   the  urine  is  therefore  as  much  U  'I,  .nros- 

:,l  El  j  C     u'ci,ni;:.iniii:i'ii(.  q|  |  uhi-i  v.. I  DSJI1  ||  ;iiiit::nr  I    -:'    t  '»"   nrir\r   I  '  ■• 

dfopayj  the  former,  like  the  latter,  seems  always  associated  wita 
cYlinitc  conditions,  Mich  as  we  hare  endeavoured  to  explain  in  tW 
case  of  the  albumen  present  in  the  urine  in  dropsy,  but  which  **) 
are  unable  to  explain  in  the  caxr.  of  the  sugar  contained  in  the  mm 
in  tuberculosis.  Dropsy,  however,  is  as  much  a  mere  group  of 
eymptoms  ns  tuberculosis;  and  wo  must  leave  it  to  a  future  Ma 
in  medicine  to  classify  diseases  in  families  and  species  according  to 
definitely  expressed  cbemico- and  physico- physiological  processes, 
i  ifltead  <jf  grouping  them  aotofAng  to  individual  pnthulogioa- 
anatomical  or  chemical  characteristics. 

After  our  remarks  upon  the  constitution  of  the  urine  in  Ujc 
recognised  groups  of  disease,  wc  think  it  would  be  superfluous  to 
enter  upon  the  further  consideration  of  the  properties  and  cesn- 
position  of  the  urine,  or  the  changes  which  this  fluid  experiences 
in  every  individual  disease  ;  for  wc  hare  already,  as  far  as  the 
present  state  of  science  permitted,  classified  the  alterations  oc- 
curring in  the  morbid  urine,  in  accordance  with  chemical  modes  of 
arrangement.  Wc  must  leave  this  subject  for  the  present,  trusting 
that  the  attempts  which  will  be  mode  in  our  third  volume  to 
discover  the  physiological  processes  in  the  healthy  and  diseased 
animal  organism  from  the  positive  results  of  physical  and  che- 
mical investigations  of  the  animal  tissue*  and  juices,  may  coo- 
tribute  towards  the  establishment  of  definite  cbansctciistica  of  the 
urine  as  a  means  of  classifying  families  and  groups  of  diseases. 

Owing  to  the  want  of  systematic  investigations  of  normal  sad 
nhnnrmal  urine,  and  tbl  inconsiderable  progress  mnde  in  organici>- 
chemical  analyses,  n  very  high  value  was  formerly  attached  to 
the  analyses  of  urinary  concretions,  and  of  calculi  generally. 
\\  hen  considered  from  a  scientific  and  pathological  point  of  viev, 
we  arc  H  unable  to  admit  the  idea  of  a  Lilhiasis  as  of  the  above- 
mentioned  diatheses;  it  lies  entirely  beyond  the  scope  uf  oar 
inquiries.  Moreover,  the  little  that  admits  of  being  said  regarding 
the  formation  of  these  concretions  may  bo  readily  inferred  from  the 
observations  we  have  already  made  in  reference  to  urinary  fermen- 
tation. tSeep.il?.)     The  analysis  of  these  ouiicretioua  fails  either 
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entirely  within  the  department  of  inorganic  chemistry,  or  will  be 
found  in  the  descriptions  of  the  methods  of  zoo-chemical  investiga- 
tion, considered  in  different  parts  of  this  work.  Those  who  are 
familiar  with  zoo-chemistry  need  hardly  be  referred  to  the  copious 
monographs  on  urinary  calculi  with  which  our  literature  abounds. 
But  if  the  practical  physician  should  in  this  case,  as  probably  in 
many  others,  be  disappointed  in  not  finding  in  these  volumes  all 
that  he  had  been  led  to  anticipate  from  the  importance  attached  to 
the  facts  derived  from  pathoiogico-chemical  inquiry,  he  must 
remember  that  the  newly  sown  seed  cannot  at  once  blossom  and 
bear  fruit,  and  that  years  must  pass  before  the  anticipated  harvest 
can  be  reaped.  Truly  scientific,  physiological,  and  pathological 
results  can  only  be  deduced  from  the  study  of  physiological  pro- 
cesses, of  which  we  propose  to  treat  in  our  third  volume. 

We  ought,  indeed,  in  accordance  with  the  entire  plan  of  this 
work,'  to  enter  fully  both  into  the  consideration  of  the  origin  of  the 
urinary  constituents  and  the  physiological  importance  of  the  urinary 
secretion ;  but  we  abstain  from  doing  so,  because  the  subjects  here 
referred  to  will  either  be  treated  of  in  our  remarks  on  Histo- 
chemistry (the  chemical  theory  of  the  tissues),  or  fall  so  entirely 
within  the  department  of  the  chemical  and  mechanical  metamor- 
phosis of  matter,  that  we  must  defer  their  consideration  until  we 
enter  upon  the  study  of  that  subject. 


END  UK  THE   SECOND   VOLUME. 
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FIFTH  ANNIVERSARY  MEETING 

or  tin 

CAVENDISH  SOCIETY. 


Tnr  Ar.niv«mry  Moctiup  <t  Um    GfAttdttl  Society  lor  tho  too* 
1*32  vu   held   at   tho  room*  of  tho   Chemical   Society     No    A. 

r^vinniivJi   iSi|iiin-,    <im    \fimdiy,    tin:  Ut  of  Muieh.   ,il  tliu.    iVclock 

iii  the  afternoon. 
The  Choir  niw    taken    by  Xkovas    ChuujJC,   B«q     K.R.5.. 

PlIIWTflKYT,  who  paIIpi!  npon  the  Srnet.-m  to  M-ail 

TIIK  RETORT  OF  Tin:  COUKI  U 

••Ix  reporting  t : i ■  •  null  '»(  tlvir  proceeding*  during  the  past 
i'iiii:.«r  .,i-  :i;;.ii;i  riiu'ulril  t<>  BDmjniliilnle  tin'  M-i.Im-i- 
on  till'  continued  luusjit-rity  ;tnd  gradual  extension  of  the  Sueicti. 
Two  books  have  irwucd  for  18al.  namely,  the  Ctrvt  clonic  of 
iiimah.n'*'  l')i>"io!'>-ii;u]  (.'hciiustay/  And  the  eiith  volume  of 
GtcXItXv'fl  '  liund-book.'  The  former  of  these  works  will  be  com- 
pleted ni  tin*  <  -niio*,  the  second  of  which  ie  now  in  projpMOB, 
And  will  constitute  one  of  the  books  to  be  supplied  to  the  Members 
this  rear.  The  sixth  rofcn&ecrf  il>"  Translation  of  Civic  try's  '  Hand- 
book' conclude*  the  Inorganic  port  of  this  work,  in  the  produc- 
tion of  whirh  rln  .  I  -  oarfohed  0M  MtatUfl  ttfifl 
of  the  rotintry  with  n  COOiptftfl  nnd  QJOttmflo  y»— **fa"  of  tilt 
existing  state  of  koowlcdgi    upon  the  labjed  i"  ffhich  ii  i 

:u  MinKr  t.lii-  work  gsnoftQi  availablfl  l<>  British  Cto> 
mist*  WSfl  OOflaf  llic  motives  nhich  originally  contributed  to  ihu 
Dt  ^f  tin:  (Amndbl  Snciety  ;  ;ui<l  the  ul  11109 1  unanimous 


approbation,    wlurii    I  mm  bocn  eviresaed    by  the  Mfunhon,   *4  At 
selection  which  tin*  Conn*-:  tint  irraal  pabo- 

; Hm*  «*a»ly  aH  the  means 
ut  Il>'  ir  r  niiiiiiiml  Londntt  the  cwnjslrtirBi  of  the  Inorganic  part, 
now  finished.  btfon.  andfftUEBlg  OUtf  work.*  wliieh  kxw  hc%x  a 
l  n   ./  mplntioB, 

"  In  ordi  t  the  wishes  of  those  wbo  may  I*  &uxh*m  U 

vrfeh  th«  vftw*  .  1   jw>»s***rtjj;  ■*   work,  the 

Councd  b*T*  urrnnged  that  the  sixth  volume  mny  bo  suhsatsial, 
-  durao  of  'CbccoMftJ  Kaports  and  Mtsaoin,* 
which  i-  <ut  isT  priat,  a*  one  of  r  U  lis)  ftubavnption  c4 

1818,  by  whi<  irt  uf  tht 

1  HftodbOCle*1  tOgothM  ••  ith  the  •  Lite  of  Cavendish,  may  a»  oh. 
tainod  for  three  year**  atibsr-  ad  1SA0. 

It  bus  Wn  rirrangad  aisn  thstf  gaaasnTlioo  raaamenrtsrr,  to  sutw-nW 
for  ISji  .  may  hare  the  option  uf  taking  the  *  Life  of  Garnaiah.' 
imstoad  of  the  sixth  tohimr  uf  Uv:  ti\»  '  (awsiuwy,'  a*  th*  boat 
which    is   tftvcu  in  addition    to  the  firs:  volume    of   Ls.nu« 
'  Aninni!  CI  for  that  year. 

'  T:i  the  tut  .Vnnual  Report  -  mado  to  *  desire  which 

had  Wen  cxpntttcd  by  ecYerai  Members  of  the  Society  tint  t 
Translation  of  Btsuiiur'o  *  Eurucnti  or  Chemical  and  FbysioaJ 
Geology     r.!i.>uM  be  n  by  the  Couacil  nt  as  early  a  period 

m  passable-  'Jlie  attention  of  the  Council  had  pffrTiondy  been 
directed  to  thit  work,  but,  notwithstanding  the  high  rermtauoa  d 
had  acquired  omonpr  adeaitin*  men.  and  the  genera)  inter**  of  the 
subject,  rt  waa  thnoghi  tn  ha  u*%  volum.nows  I  ■<  Wing 

mdertnkm  whibe  other  mxlwmiv*  work*  were  in  hand  An  amtsge* 
ratrnt  baa  awt-crjwnUy  brya  swado  with  tl»»  anfber  wlurh  h**  re* 
usoved  tho  difficulty  kba  i '  ■  incil  had  previously  fcU,  and  ll 
decided  that  Paoraaso*.  Uitxrior  thai)  rewrite  the  work  for  the 
Society  in  a  more  condcosod  form,  nad  at  the  same  tiani  introduce 
each  new  tact*  nod  Yscwa  as  ho  aoay  ram  acquired  flroni  recent  wb- 
acrratioo*.  The  prccarotion  of  this  work  i*  low  in  fsrogreaa,  ard 
the  ftrat  Yvltimo  will  bo  awpnlscd  I  altera  in  the  course  of 

the  present  year. 

"The  Onranic  part  of  Ohzlix'*  •  Harxi-book  or  LVrtru 
alto  beiaf  ptta—ed  for  publurat*  - 
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It  m  tKrrrd  by   D*    Jokx  Sresaotsm,  1  y  Ma 

Rduvvd  Create*,  itt.il  10M& 

■'  That  tke  Report  jwt  row!  bo  received  «nd  adopted." 

The  Mc<Hia*  tlicw  proooeJixl  to  tfec  election  of  Officer*  for  (Ac 
tutting  ye*r,  Mil  the  fct  k  I  tkonca  were  d«l»vd  U  ban 

been  duly  elected : — 

proffVmt. 

»'torawi  tl»uiA«.  I'JC  s. 


SitrtfrcJ&rttt*. 


AftTKr*    AlKlft,    F.G.S. 

rftormwoa  Buxnc,  >  I 
K*»t  or  Bvauroiocr,  r>:  0 

I  OCXS  CltU,   »l< 

Washr  Cms.  r.UA 

Jo«x  iHrv.  KJDL  Fl 


J.   P.  Ojwi.        i 

a     i    ].■-.'.!'    i  i  - 

V    A.  Mtuxn.  U.K.  I 


€o*ikJ 


jnoi  uxu,  m.p.,  rxa 

j.  >x  Bomu*  i  l    :. 
P.  J.  rumor.  M.A,IV.: 
Wjoaot  i»«  u  Br*  pui*.  r.n.K. 
W«  |-Mor»o».  r 

i     I,  fimrnx,   K<   B 


X  Jokm,  U.D.,   I 
a   1>.  Lox<*?Ajr.  il.L 
I :.  Motto*. 

\i.  IViaxrr,  r«BA 
K    H.  Rraru,  M  D. 

ClLLtLXJ  TOMUytOT,  BftQ. 

I 


Crutfum. 
Itest  liixrvwr  Litfo*,  BID,  KJE.R.  ft.  TVitiM'i  H^puL 


jfertrtATv. 

TsKornun  Rswood,  K#q,  \0t  MenU^t*  Stmt,  R» 


abm* 


It  was  moved  by  Mb.  William  Bastick,  seconded  by  Mb. 
William  Glass,  and  resolved, 

"  That  Mb.  T.  H.  Henbt,  Mb.  Tkschbmacheb,  and  Db. 
Pebcy,  be  appointed  Auditors  for  the  ensuing  year." 

The  following  Resolutions  were  unanimously  adopted:— 

"That  the  thanks  of  the  Meeting  be  given  to  the  Pbe- 
sipent,  Tbeasubeb,  and  Council,  for  their  services  to  the 

Society." 

"  That  the  thanks  of  the  Meeting  be  given  to  the  Honobaby 
Local  Secbetabies  for  their  services  to  the  Society." 

"  That  the  thanks  of  the  Meeting  be  given  to  the  Chemical 
Society  for  the  use  of  their  rooms  on  the  present  occasion." 

The  Meeting  was  then  adjourned. 

THEOPHILUS  REDWOOD,  Secretary, 

19,  Montague  Street,  Russell  Square. 

llABca  1st,  1853. 
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l.-CHRMICAl   REPORTS    A  XT*    MEMOIRS.     EdiMd  bf  Tutu 

Ora»*»,  FRS.    (Oof  ••'  M 
S.— HAND-BOOK  OT  OIEMISTRY.     By  Leopold  fiamac 

Uc»d  by  Hmr  Wait*.  B.A..  FOR    ToLL 


J  :  I  '. 

3.— HAND-BOOK  Of  -IKY.  Iiy  Ucroi*  rt«u*.  Td.IL 

4.— HAM'  B*  IjoMU  (i**^ 

S.— THE    UFK   AND   WORKft   OP  C4TBSDIBB.    By  Dr.  G»MS 

fl.— fTAXD-HooK  <u-  0&BMMV1LY  Bj  CdUKyUD  Ovstx*     TJ. : 

7.— HASD-BOOK  OF  CHEMISTRY.  By  U»r*x»  Qnzu*.    VU.  V. 


8.— PHSsl<>L<'i:n\u.    rHKtttKTSY.     Bj    Vnotamo*    LmnnA 
TrmiMlaUd   by  Gi:oitai:  E.  Div,  M.D..  P.RA     T*l.  r 

».— HAW-HOOK  09  I  iikmi.-tily.     By  I.ici 

The  fir«t  of  the  Society"*  intbHeatioiui  the  vnlurne  of  CsmtCAt 
Kf.tort*  ixn  MrvniRK,  bfing  out.  of  print,  tho$B  who  now  j 
Society,  and  tabs  to  obtain  the  whole  of  Omuum  CiiKMi$r*T. 
way  be  -<:i|i]iliril  with  the  Pn>t  Volume  ">f  lit   oa  |uytnrttf  of 

half  the  Subscription  for  1848;  or  the  tixth  luluoir  of  i\w  I 
Book  or  Cmmxcm  m*y  be  wlb*  tie  Cksmzcax  R«- 

ro«T>  'oias  as  one  of  the  book*  for  1MR,  «o  thai  the  mx 

volume*  of  Gmci.ix'*  Ciir.vr»TRY  mid  Tnit  I*ir*  or  C&YtstiMti 
may  bo  obtained  for  ilireo  voarV  rabtenpbon,  o»m*ty,  1WR,  1519 
tod  I860.     Member*  commeneiag  from  18*1   hart  the    opt:o«  of 
taking  Tim.   Loi  or  Cav*xi»uii   instead  of  tbo  tatth  Tolvm  of 
'ivtm'-i  'irrvnvrnT  a%  the  book  v  Ana  in  a* 

;r<t  volumo  of  I.khw  akx'a  PitYtiOLorxiCAi.  ("*■**• 
tit  at  year. 
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Carlisle— Dr.  H.  Lonsdale. 

Clieeter—  It.  D.  Grindley,  Esq. 

Cii/foit—Q.  F.  Schacht,  Eaq. 

Colchester— Dr.  Williams. 

CIMT& — Thomas  Jennings,  Eaq. 

Coventry—  Francis  Wylcy,  Eaq. 

Derby— Dr.  A.  J.  Bernays. 
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Horsham— F.  SnelUng,  Esq. 

Hull— J.  L.  Seaton,  Eaq. 

Leamington— 8.  A.  Sandall,  Esq. 

ieerfs— W.  S.  Ward,  Eeq. 

Leicester— J.  H.  Stallard,  Esq. 

, .  ,     /Dr.  J.  Dickinson. 

Wpoo^   BEdward,jEeq. 
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Eeq. 
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Esq. 

Swansea— Ebenczer  Pearse,  Esq. 
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